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Table A.] provides a summary of the three 30-year waste forecasts (expected, minimum, and maximum)

for SRS by waste and year. The table supports the discussion of the waste forecasts in Section 2,1, The

table was compiled from the Thirty-Year Solid Waste Generation Forecast for Facilities at SRS (U)

(WSRC 1994a), the Thir~-Year Solid Waste Generation Maximum and Minimum Forecast for SRS

(WSRC 1994b). Changes in mixed waste volumes between the draft EIS and this document as a result of

changes between the drafi and proposed site treatment plan are presented in Table A-2, and are reflected

in the mixed waste totals j“ this table.

The waste to be managed includes the forecasted generation identified in this appendix plus existing

waste volumes in storage; existing waste in storage is included in Section 2.1, Waste Forecasts. To

convert volumes to cubic feet, multiply by 35.31.

Table A-1. Thitty-year waste forecast by waste type (volume in cubic meters).

Liquid high- Low-1evel Hazardous Mixed Tmnsumrric
Year level waste waste waste waste waste
1995 Exuected 2.598 17,916 2,418 2,501 65o

17,906 650
20,028 650

M(nimum
Maximum

1996 Expected
Minimum
Maximum

1997 Expected
Minimum
Maximum

1998 Expected
Minimum
Maximum

1999 Expected
Minimum
Maximum

2000 Expected
Minimum
Maximum

2001 Expected
Minimum
Maximum

2002 Expected
Minimum
Maximum

2003 Expected
Minimum
Maximum

2004 Expected
Minimum
Maximum

“705
2,598

4>317
1,317
4,358

3,752
1,158
4,358

2,432
1,240
4,321

1,788
326

2,611

2,175
387

2, I74

2,175
387

2,174

857
387
850

228
387
227

126
387
227

17,821
17,816
19,136

16,574
16,448
24,395

15,458
13,206
31,032

15,081
12,970

30,481

20,568
12,258
39,98o

20,354
11,553

39,884

20,039
11,287
39,726

17,509
11,254
47,536

16,856
13,964
51.057

1,398
3>268

1,478
757

1,965

8,938
4,0 )3

}0,631

40,052
32,471
40,242

33,375
29,941
34,272

6,121
3,400
7,334

74,672
59,577
75,885

8,007
1,075
9,220

7,510
1,390
8,723

16,416
18,938
28,550

1,622
3,810

2,539
2,074
4,296

1,426
938

2,535

1,682
971

2,734

2,479
935

3,512

6,302
3,751

74,249

5,066
2,186

73,037

5,111
2,136

73,087

29,273
2,351

97,096

9,379
9,082

81,567

1,201
I ,201
I ,754

78o
78o
78o

7s7
487
808

720
450
733

983
135

87,355a

1,064
60

87,355

1,064
59

87,355

716
59

87,486

412
241

87,63o

rc

A-1
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Table A-1. (continued).

Liquid high- Low-1evel Hazardous Mixed Transuranic
Year level waste waste waste waste waste

2005 ExDected 126 16,387 16,324 9,023 338
114

87,450

2006

2007

2008

2009

2010

2011

20J2

2013

2014

2015

2016

2017

2018

2019

Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Maximum

387
227

126
387
227

126
387
227

126
387
227

126
387
227

126
387
227

126
387
227

126
387
227

J26
387
227

126
387
227

J26
387
227

126
387
227

126
387
227

126
387
228

12,379
56,663

15,319
12,419
56,193

15,319
12,742
56,193

15,319
12,625
56,193

15,319
11,098
56,193

15,606
11,098
56,767

14,996
11,018
55>548

15,400
11,425
56,516

15,319
11,098
56,193

15,299
11,320
51,052

15,586
11,078
51,626

15,299
11,365
50,262

14,976
10,995
49,617

13,719
11,076
50,262

13,799
11,116
50,584

18,050
28,425

16,367
12,555
27,981

16,449
12,634
28,154

16,393
7,087

28,017

J6,410
734

24,742

16,401
751

21,359

J3,1J8
720

21,408

9,892
752

21,530

9,943
762

21,557

9,946
784

21,641

9,973
747

21,623

9,998
812

21,118

9,933
741

21,021

9,0 I5
764

21,123

9,029
768

21,161

5,587
80,801

9,177
5,541

16,897

9>189
5,8J7

16,914

9,232
5,732

16,965

9,245
2,240

16,982

9,557
2,279

17,534

9,015
2,180

16,477

9,418
2,561

17,387

9,358
2,264

17,118

9,402
2,50J

17,164

9,530
2,141

17,533

9,307
2,397

15,106

9,032
2,058

14,550

5,4J2
2,151

15,174

5,497
2,178

15,478

213
114

1,139

213
118

1,139

213
185

1,139

213
59

1,139

285
59

1,283

210
58

1,132

215
131

),143

214
59

1,139

213
61

42 I

284
58

532

213
130
388

209
57

381

147
58

388

148
58

392

A-2
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Table A-1. (continued).

Liquid high- Low-level Hazardous Mixed Transuranic
Year level waste waste waste waste waste
2020 Expected 13,719 8,925 5,486 147

Minimum 11,282 791 2,361 129
Maximum 50,262 20,925 15,242 388

2021 Expected 14,005 9,139 5,733 219
Minimum 11,398 828 2,441 61
Maximum 50,835 21,363 15,761 532

2022 Expected 13,719 9,072 5,526 147
Minimum 11,076 771 2,176 58
Maximum 50,262 21,180 15,310 388

2023 Expected 13>396 9,054 5,255 143
Minimum 10,995 763 2,094 57
Maximum 49,617 21,129 14,754 381

2024 Expected I3,755 9,135 5,609 233
Minimum 10,959 738 2,085 48
Maximum 50,447 21,274 15,557 530

Totals Expected 22,212 474,432 433,503 224,761 12,564
Minimum 12,099 367,224 215,512 84,830 5,794
Maximum 27,077 I ,404,540 676,821 804,627 543,330

a. The large volumes of transuranic waste are a result of digging up the burial ground.

A-3
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Table A-2 summarizes the revisions to the mixed waste forecasts that were incorporated in the final EIS.

These changes were made to align the EIS waste forecasts with the 5-year projections for mixed waste

generation included in the SRS Proposed Site Treutmenl Plan (WSRC 1995). Table A-2 presents the

changes in volume for the various mixed waste classes that have been incorporated in the forecasts.

Negative values represent reductions in the current waste forecast from that used in the draft EIS

analyses. The net effect of these changes (including revised estimates of the amount of mixed waste

currently stored at SRS) is an increase in the amount of mixed waste to be managed over the 30-year

period of 8,795 cubic meters for the expected and minimum forecasts and 1,554 cubic meters for the

maximum forecast (Hess 1995).

Table A-2. Revisions to thirty-year mixed waste generation forecasts by waste classes (volume in cubic
meters).

‘.’”’ti;eci&se5
Inorzanic Aaueous Oreanic Oreanic Composite Organic. . . .

Year debris l~uids Ji~uids “sludge Lead fd;ers LDR’ d~bris Mercuv
1995 Expected +5.4 +13 -3 +1.8 +3 -2.4 +213 +320.6 +0.1

Minimum +5.4
Maximum NC

19Y6 Expected +5.4
Minimum +5.4
Maximum NC

1997 Expected +5.4
Minimum +5.4
Mwimum NC

1998 Expected +5.4
Minimum +5.4
Minimum NC

1999 Expected +5.4
M]nimum +5.4
Maximum NC

2000 Expected +5.4
Minimum +5.4
Maximum NC

2001 Expected +5.4
Minimum +5.4
Maximum NC

2002 Expected +5.4
Minimum +5,4
Maximum NC

2003 Expected +5.4
Minimum +5.4
Minimum NC

2004 Expected +5.4
Minimum +5.4
Maximum NC

2005 Expected +5.4
Minimum +5.4
Maximum NC

2006 Expected +5.4
Minimum +5.4
Maximum NC

NC’
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

-3
-2.5

-116
.116
-115
-25
-25
-24
-40
-40
-39
-40
-40
-39
-40
-40
-39
-40
.40
-39
-40
-40
-39

+112
+112

-39
-39
-39
-39

+48
+48
-39
-38
-38
-39

+1.8 +3
NC NC
+1.8 +1
+1.8 +1

NC NC
+0.8 +1
+0.8 +1

NC NC
+0.8 +5
+0.8 +5

NC NC
+0.8 +5
+0.8 +5

NC NC
+0.7 +4
+0.7 +4

NC NC
+0.7 +4
+0.7 +4

NC NC
+0.7 +4
+0.7 +4

NC NC
+0.9 +5
+0.9 +5

NC NC
+0.9 +6
+0.9 +6

NC NC
+0.9 +6
+0.9 +6

NC NC
+1 +7
+1 +7

NC NC

-2.4
NC

-3.4
-3.4

NC
-0.4
-0.4

NC
-0.4
-0.4

NC
-0.4
-0.4

NC
-0.4
-0.4

NC
-0.4
-0.4

NC
-0.4
-0.4

NC
-0.4
-0.4

NC
-0.4
-0.4

NC
-0.4
-0.4

NC
-0.4
-0.4

NC

+213 +320.6
NC NC

+227 +313
+227 +313

NC NC
+227 +313
+227 +313
NC NC

+227 +314
+227 +314

NC NC
+227 +314
+227 +314

NC NC
+30.3 +3 !4
+30.3 +314
NC NC
+14 +314
+14 +314
NC NC
+14 +314
+14 +314
NC NC
+14 +314
+14 +314
NC NC
+14 +314
+14 +314
NC NC
+30.3 +314
+30.3 +3 I4
NC NC
+14 +314
+14 +314
NC NC

+0.1
NC
NC
NC
NC
+0.3
+0.3

NC
+0.4
+0.4

NC
+0.5
+0.5

NC
+0.5
+0.5

NC
+0.5
+0,5

NC
+0.4
+0.4

NC
+0.4
+0.4

NC
+0.4
+0.4

NC
+0.4
+0.4

NC
+0.4
+0.4

NC

A-4
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Table A-2. (continued).

Minimum +5,4

Maximum NC

2008 Expected +5.4
Minimum +5,4

Maximum NC

2009 Expected +5.4
Minimum +5,4

Maximum NC

2010 Expected +5.4
Minimum +5.4

Maximum NC

201 I Expected +5.4
Minimum +5.4
Maximum NC

2012 Expected +5.4
Minimum +5.4
Maximum NC

2013 Expected +5.4
Minimum +5.4
Minimum NC

2014 Expected +5.4
Minimum +5.4
Maximum NC

2015 Expected +5.4
M]nimunI +5.4
Maximum NC

2016 Expected +5.4
Minimum +5.4

Maximum NC

2017 Expected +5,4
Minimum +5.4
Mmim”m NC

2018 Expected +5.4
Minimum +5,4

Maximum NC

2019 Expected +5.4
Minimum +5.4
Maximum NC

2020 Expected +5.4
Minimum +5.4
Maximum NC

2021 Expected +5.4
Minimum +5.4
Maximum NC

NC
NC

NC
NC
NC

NC
NC
NC

NC
NC
NC

NC
NC
NC

NC
NC
NC

NC
NC
NC

NC
NC
NC

NC
NC
NC

NC
NC
NC

NC
NC
NC

NC
NC
NC

NC
NC
NC

NC
NC
NC

NC
NC
NC

-38
-39

-39
-38
-39

-38
-38
-39

-38
-38
-39

-38
-38
-39

-38
-38
-39

-38
-38
-39

-38
-38
-39

.190

.190

.190

.190

.190

.190

.190

.190

.190

.190
-190
-190

+1
+1

NC

+1
+1

NC

+1
+1

Waste classes

Inorganic Aqueous Organic Organic Composite Organic
Yea debris liquids liquids sludge Lead filters LDR’ debris Mercury

2007 Expected +5.4 NC -38 +1 +7 -0.4 +3t4 +0.4

+3t4

NC

+1
NC

+1
+1

NC

+1
+1

NC

+1
+1

NC

+1
+1

NC

+1
+1

NC

+1
+t

NC

+t
+1

NC

+1
+1

NC

+1
+1

NC

+1
+t

NC

+1
+1

NC

+1
+1

NC

+1
+1

NC

+1
+1

NC

+7
NC

+7
+7

NC

+7
+7

NC

+7
+7

NC

+7
+7

NC

+7
+7

NC

+7
+7

NC

+7
+7

NC

+7
+7

NC

+7
+7

NC

+7
+7

NC

+7
+7

NC

+7
+7

NC

+7
+7

NC

+7
+7

NC

-0.4
NC

-0.4
.0.4

NC

-0.4
.0.4

NC

-04
-0.4

NC
-0.4
-0.4

NC
-0.4
-0.4

NC
-0.4
-0.4

NC
-0.4
-0.4

NC
-0.4
-0.4

NC
-0.4
-0.4

NC

-0.4
-0.4

NC
-0.4
.0.4

NC
.0.4
-0.4

NC
-0.4
-0.4

NC
-0.4
-0.4

NC

+14
+14
NC

+14
+14
NC

+14
+14
NC

+30.3
+30.3
NC

+14
+14
NC

+14
+14
NC

+14
+14
NC

+14
+14
NC

+30,3
+30.3
NC

+14
+14
NC

+t4
+14
NC

+14
+14
NC

+14
+14
NC

+30.3
+30.3
NC

+14
+14

NC

+314
+314

NC

+314
+314

NC

+314
+314

NC

+3]4
+314

NC

+3t4
+3]4

NC

+314
+314

NC

+314
+314

NC

+314
+3t4

NC

+3t4
+314

NC

+3]4
+314

NC

+314
+3]4

NC

+314
+314

NC

+314
+314

NC

+314
+314

NC NC

+0.4
NC

+0.4
+0,4

NC

+0.4
+0.4

NC

+0.4
+0.4

NC

+0.4
+0.4

NC

+0.4
+0.4

NC

+0.4
+0.4

NC

+0.4
+0.4

NC

+0.4
+0.4

NC

+0.4
+0.4

NC

+0.4
+0.4

NC

+0.4
+0.4

NC

+0.4
+0.4

NC

+0.4
+0.4

NC

+0.4
+0.4

NC

TC
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Table A-2. (continued).
waste classes

Inorgmic Aqueous Organic Organic Composite Organic
Yeu debris liquids liquids sludge Lead filters LDRa debris Mercury

2022 Expected +5.4 NC +1 +1 +7 -0.4 +14 +314 +0.4
Minimum +5.4 NC +1 +1 +7 -0.4 +14 +314 +0.4
Maximum NC NC NC NC NC NC NC NC NC

2023 Expected +5.4 NC +1 +1 +7 -0.4 +14 +314 +0.4
Minimum +5.4 NC +1 +1 +7 -0.4 +14 +314 +0.4
Maximum NC NC NC NC NC NC NC NC NC

2024 Expected +5.4 NC +1 +1 +7 -0.4 +14 +314 +0.4
Minimum +5.4 NC +1 +1 +7 -0.4 +14 +314 +0.4
Maximum NC NC NC NC NC NC NC NC NC

a. LDR = Land Disposal Restriction.
b. NC= No change.

A-6
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Tables A-3 through A-6 provide a summary of the three 30-year waste forecasts (expected, minimum, I ‘J-E

and maximum) for SRS by waste ~pe (except high-level waste), treatability group, and year, The table

supports the discussion of the waste forecast in Section 2.1. The table was compiled from the Thirty-

Year So[id Waste Generation Forecast by Treatability Group (U) (WSRC 1994c) and the Thirty-Year

Solid Waste Generation Maximum and Minimum Forecast for SR,S.

Table A-3. Thirty-yew low-level waste forecast by waste classes (volume in cubic meters), I TE

Maximum
Expected
Minimum

Maximum
Expected
Minimum
Maximum
Expected
Minimum
Maximum
Expected
Minimum
Maximum

Minimum
Maximum
Expected
Minimum

Expected
Minimum

Maximum
Expected
Minimum

Expected
Minimum

Maximum
Expected

Minimum

Expected

Maximum
Expected

Minimum

Maximum
Expected

Minimum

Maximum

63
63
40
40
40

1
J
1
7
7
7
2
2

2
I20
49

163
120
30

163
120
29

163
120
30

163

144
65

204
127
43

195
136

44

187
136

53

187
136

51
187

106
106

67
67
67

3

3
3

13

13
13
5
5
5

211
106
274
211
75

274
211

72
274
211

75

274
304

222
446
277

140
6,872

290
141

6,832

290
157

6,832
290

152

6,832

A-7

Low-level waste classes
Year Long-liveda Tritiatedb Bulkc Soilsd Job-control wastee

1995 Exuected 63 106

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

234

234
234
157

157
157
29
29
29

50
50
50
32
32
32

511
403
570
511

342
570
511
322
570
511

342
570
540

371
599
499

332

570
511

342
570

511

374
570

511
351

570

988
978

3,100
878
873

2,193
630
625

8,451
328
322

[6, [31
294
288

15,923
1,054

532
20,801

1,054
410

20,801
1,054

383
20,801

1,058
369

28,711
2,542
2,806

3!,906
2,418
1,560

31,240
2,482
1,560

30,849
2,482
1,624

30,849
2,482
1,617

30,849

16,526

16,526
16,526
J6,679

16,679
16,679
15,911

15,790
15,911
15,060
12,814
14,831
14,748
12,643
14,s19
18,673
11,169
18,172

18,459
10,695
18,076
18,144
10,481
17,918

15,610
10,437
17,818

13,326
10,501

17,902
[3,067
10,304

17,786
I 1,900

10,332
17,755

I I ,900

10,532

17,755
I 1,900

10,453
17,755
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Table A-3. (continued).

Low-level waste classes

Yeal Lon~lived Tritiated Bulk Soils lob-control waste

2009 ExDected 136 290 511 2,482 J 1.900

20)0

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

202 I

2022

2023

2024

Minimum

Maximum
Expected
Minimum
Maximum

Expec.td
Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Minimum

Expected
Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum
Mwimum

Expected
Minimum
Maximum

Expected
Minimum

Maximum
Expected
Minimum
Maximum

30
187
144
30

196

126
30

I77

137
39

197

136
30

1x7

136
39

187

144
30

196

136
39

179

126
29

I70

120
30

179

121
31

189

120
38

I 79

129
40

i88

120
30

179

110
29

170
I 20
29

187

75

6,832
304

75
6,847

274
72

6,816

293
91

6,848

290
75

6,832

290
88

6,832

304
75

6,847

290
89

6,793

274
72

6,777

211
75

6,793

214
77

6,809

211
86

6,793

225
91

6,807

211
75

6,793

195
72

6,777
212

70
6,805

342

570
540
342
599

479
322
538

531
381
602

511
342
570

511
354
570

540
342
599

511
371
570

479
322
538

511
342
570

531
352
602

511
351
570

540
374
599

511
342
570

479
322

538
525
313
595

371

30,849
2,540

371
31,193

2,418
371

30,462

2,482
429

30,914

2,482
371

30,849

2,482
436

30,849

2,540
371

31,193

22482
429

30,138

2,418
369

29,751

1,060
369

31,038

1,060
369

30,203

1,060
426

30,138

1,118
434

30,482

1,060
369

30,138

996
369

29,751
I ,053

369
30,152

a. Includes long-lived spc”t deionizer resins and other long-lived low-level waste.
b. Jncludes tritiated job-control waste, tritiated equipment and tritiated soils.
c. Jncludes naval hardware and low-activity equipment.
d. Includes suspect soils and low-activity soils.
e. Jncludes offsite job-control, low-activity job-control, and intermediate activity job-control.

10,279

17,755
12,078
J0,279
J7,932

I I,700
10,223
17,555
11,957
10,485
17,955
11,900
10,279
t7,755

11,880
10,403
)2,614

t2,058
t 0,259
12,791

11,880
10,437
t2,582

11,680
10,203
12,382

tt,817
10,259
t2,582

11,873
10,287
12,782

JI,817
J0,381
12,582

11,995
10,459
12,759

11,817
10,259
t2,582

11,617
10,203

t 2,382
1I ,845
10,178
12,737
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Table A-4. Thirty-year hwrdous waste forecast by waste classes (volume in cubic meters). I TE
Hazardouswasteclmses

Ao,,e”,,,/ Small
Melal Inorganic Hctemgeneous Aqueous Organic Glass

Year
organic Orgmic Lead

PCB debris SOil debris debris liquid liquid debris
Inorganic Composite Paint gravel{ Orgmic

Iiq.ida Bulk

1995

sludge sludge fillers waste rock

Ex~cted
debris

105 97 272 150 264 20 20 20 1,174
Minimum

96 29 59 29 20 10
105 97 203 150

53 I

Maximum 5
29 20

97 1,128 I50
10

1996 Expected 24 51 168 83
Mtnimum 24 51 99 83
Maximum 5 5I 623 83

1997 Expected 5 359 5,075 325
Minimum 5 233 1,8@ 283
Minimum 5 359 6,600 325

1998 Expected 32 1,184 29,250 42I
Mtnim.m 32 980 24,074 353
Maximum 32 1,184 29,421 42I

1999 Expected 43 l,o36 23,807 459
Minimum 43 956 21.735 432
Maximum 5 1,036 24,648 459

2000 Expected 88 233 3,269 198
Minimum 95 151 2,044 102
Maximum 88 252 4,161 241

2001 Expected 88 2,288 54,635 883
Minimum 88 1,831 442202 654

> Maximum 88 2,307 55,527 926
& 2002 Expected 88 289 4,656 217

Minimum 85 75 349 69
Maximum 8!3 308 5,549 260

2003 Expected 88 273 4,269 212
Minimum 88 86 574 73
Maximum 88 292 5,162 255

2004 Expected 92 541 10,878 305
Minimum 92 6[4 [3,691 253
Mmim.m 92 887 19,967 457

2005 Expected 88 536 10,867 296
Minimum 88 584 13,066 239
Maximum 88 883 19,900 451

2006 Exvcted 88 537 10,872 300
M,nim.m 88 420 8,939 184
Mmim”m 88 868 19,558 446

2007 Expected 92 543 10,864 304
M,nim”m 95 426 8,944 191
Maximum 92 879 19,574 463

2008 Expected 88 537 10,8ti 300
Minimum 88 257 4,8[7 133
Maximum 88 868 19,558 446

2009 Expected 88 537 10,864 300
Minimum 88 65 65 66
Maximum 88 769 17,089 414

265
264
152
153
152
508
465
508
456
387
456
568
54I
568
312
161
383
997
706

1,068
330
120
402
325
125
397
422
309
602
407
290
593
4[3
236
588
420
248
6)5
4!3
i88
588
413
[18
556

20
20
!0
10
10
97
55
97

392
324
392
333
3M
333
61
37
67

746
598
752
80
13
85
75
16
80

164
192
278
162
183
277
163
[28
272
163
129
274
163
73

272
163
10

239

20
20
!0
10
10
97
55
97

392
324
392
333
306
333
61
37
67

746
598
752
80
13
85
75
16
80

164
192
278
162
183
277
163
128
272
163
129
274
163
73

212
163
10

239

20
20
10
10
10

160
76

160
781
644
781
647
594
647
104
70

107
I,474
1,193
1,477

141
23

144
131
29

134
308
380
528
307
362
528
307
252
518
308
254
520
307
143
518
307

16
452

“222
1,174

810
158
810
806
141
806
868
165
868
841
)46
84I
844
136
844
907
163
907
880
144
880
899
147
899
96I
174
96I
934
155
943
953
I59
962

1,015
185

i,024
989
166
998

1,008
I70

LO16

96
96
51
51
51

232
191
232
407
339
407
408
38J
408
I43
74

171
828
630
856
161
44

190
156
48

185
248
226
385
242
214
382
244
I59
377
247
164
387
244
107
377
244
41

344

29
29
Is
Is
1s

114
72

114
394
326
394
342
316
342
71
40
80

756
600
765
89
15
98
84
18
93

I73
194
291
171
185
290
172
I30
285
I73
131
288
172
75

285
172
II

252

59
59
37
37
37

I53
I 12
153
404
335
404
367
340
367
94
52

108
?79
61!
793
112
26

126
107
29

!21
197
206
320
194
196
318
195
141
313
196
143
319
195
87

313
195
23

280

29
15
15
Is

I 14
72

114
394
326
394
342
316
342
71
40
80

756
600
765
89
15
93
84
18
93

I73
194
291
171
185
290
172
130
285
I73
131
288
172
75

285
172
II

252

20
10
10
10
97
55
97

392
324
392
333
306
333

62
38
67

747
599
752
80
14
85
75
18
80

iffl
I93
27g
163
184
277
163
129
272
164
130
274
163
75

212
163
II

239

10
5
5
5

80
38
80

390
322
390
324
297
324

55
41
54

639
602
638

73
17
72
68
21
67

156
f96
264
156
187
2M
156
!32
259
157
I33
260
156
77

269
156
14

226

53
148
25
25
76

7t5
296
885

3,893
3,212
3,912
3,190
2,923
3,284

453
281
563

7,302
5,900
7,412

638
53

748
587

83
697

1,469
[,833
2,671
1,466
12749
2,662
1,467
1.199
2,616
(,467
I,20I
2,622
1,466

650
2,616
1,466

15
2.287

I
I
1
1
!
(
I
1
I
I
I
I
1
I
I
I
I
1
I
1
1
I
I
1
t
1
1

I
I
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Table A-5. Thirty-year mixed waste generation forecast by waste classes (volume in cubic meters). Changes in the volumes of mixed waste
classes between the draft EIS and this document as a result of changes between the draft and proposed site treatment plan are presented in TE

Table A-2 and reflected in the volumes in this table. I

Metal
Small Burial

inorganic H.ler.E.nco.s Aqueous Organic Gl~s Organic Inorganic Composite Paint gcavell Organic
Yem PCB debris Soil debtis debris liquid liquid debris Bulk sludge Lead sludge

ground
filters waste rock LDRa debris comp!cxb

1995 Expected 2 76 156 I 19 195 7ol 79 15 76 25 47 23 16 8 38 403 324 0

1996

1997

1998

1999

2000

>& 2001

2002

2003

2004

2005

2006

2007

2008

2009

M,nim.m 2
Maximum 2
Expected f
Minimum I
Maximum I
Expected I
Minimum I
Mmim.m I
Expected 1
Minimum 1
Maximum I
Expected I
Minimum I
Maximum I
Expected 2
M,”imum 2
Maximum 2
Expected 2
Minimum 2
Maximum 2
Expected 2
Minimum 2
Mmim.m 2
Expected 2
M,.im.m 2
Maximum 2
Expected 2
Minimum 2
Maximum 2
Expected 2
Minimum 2
Minimum 2
Expected 2
Minimum 2
Mmim.m 2
Expected 2
Minimum 2
Minimum 2
Expected 2
Minimum 2
Maximum 2
Expected 2
Minimum 2
Maximum 2

76 124
76 1,027
65 I40
65 108
65 918

0 42
0 Ii
o 234
9 196
3 14
9 411

30 801
0 II

30 992
447 1,476
318 927
517 4,941
410 553
234 97
480 4,019
410 553
220 97
480 4,019

1,130 18,553
234 97

1,200 22,019
554 3,563
457 5,092
743 10,222
515 3,478
326 2,577
718 9,700
529 3,521
333 2,577
658 8,472
529 3,521
362 2,620
658 8,472
529 3,521
344 2,615
658 8,472
529 3,521
234 101
6S8 8,472

119
I 14
lM
!04
99

6
6
I

12
10
7

16
6

II
581
315
734
569
224
721
569
214
721
909
224
961
646
328
838
576
2s2
80[
609
257
781
609
301
781
609
284
781
609
224
78I

I94
195
170
I70
170

9
8
s

19
14
18
29

8
28

972
S25

1,233
948
371

1,209
948
353

1,209
1,427

371
1,689
!,088

565
1,430

97I
428

1,367
1,024

431
1,327
1,024

508
1,327
1,024

481
1,327
1,024

371
i,327

72
894
620
187

1,118
636
180

1,138
667
I87

11,755
702
192

1,217
809
252

1,349
825
237

1,370
854
241

I,404
[,122

249
!,678

954
326

1,.557
973
293

1,586
1,006

299
1,600
I.034

311
1,634
1,062

315
I,668
!,090

284
1,702

79
207
94
94

229
171
171
305
159
157
280
166
156
288
245
210
386
233
190
373
233
I88
373
624
341
612
277
26!
456
355
309
455
271
222
436
271
227
436
270
225
436
27I
189
436

15
15
13
13
13
0
0
0
3

3
IO
o

10
98
76

108
86
56
96
86
52
96

326
56

336
130
127
180
123
87

I75
125
89

155
125
94

155
125
90

155
125
56

155

76
76
65
65
65

0
0
0
5
3
5

10
0

10
388
209
493
375
146
480
375
138
480
615
146
720
440
237
585
394
[75
559
415
179
540
415
207
540
415
I97
540
415
146
540

25
25
23
23
22
2
2
2
5
3
5

!2
2

12
126
67

158
113
41

146
113
40

146
353
41

386
160
115
233
146
74

225
153
74

20s
I53
83

205
I53
80

205
I53
41

205

47
43
42
42
41
9
9
8

12
10
7

19
9

14
209
116
2S7
I97
79

244
I97
15

244
437

81
484
249
1s9
336
226
1[2
323
236
115
304
236
i29
304
236
124
304
236
82

304

23
23
20
20
20

0
0
0
3
1
3

10
0

10
123
65

156
Ill
39

144
Ill
37

I44
351

39
384
158
113
23I
I44
71

223
I50
72

203
!50
81

203
150
78

203
150
39

203

[6
15
14
17
17
1
I
1
4
2
4

II
I

II
92
60

109
80
39
97
80
37
97

320
39

337
124
110
181
118
71

176
119
72

156
119
78

156
119
75

i56
119
39

156

8
8
7
7
7
0
0
0
2
0
2

10
0

10
64
65
60
52
50
48
52
46
48

292
50

288
94

118
130
92
81

127
91
83

107
91
86

lo7
91
82

107
91
50

107

38 403
113 190
33 807
33 807
98 580

0 227
0 227
00

21 243
1 243

24 16
101 227

0 227
101 0
300 47
173 47
704 17
177 14
46 14

581 0
177 30
45 30

581 16
2,577 14

46 14
2,980 0

586 30
720 30

1,410 [6
560 30
376 30

1,344 0
573 30
377 30

1,174 16
573 14
391 14

1,174 0
573 30
388 30

1,174 16
573 14
47 14

1.174 0

324
815
322
322
835
322
322
835
322
322
765
322
322
765
322
322
765
322
322
765
322
322
765
322
322
759
322
322
7s9
322
322
7s9
322
322
759
322
322
759
322
322
759
322
322
759

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

62.26C
o
0

62,260
0
0

62.260
0
0

62,260
0
0

62,260
0
0

62,260
0
0
0
0
0
0
0
0
0
0
0
0



Table A-5. (continued).
M,xedwasteclass.,

<.. d( Burial

684 8,736
500 3,478
220 101
630 8,]7[
543 3,521
266 139
687 8,515
529 3,521
234 101
656 8,472
529 3,52I
248 I44
658 8,472
554 3,S58
234 101
684 6,736
529 3,52I
259 I39
599 6,991
500 3,478
220 97
57o 6,690
411 558
234 97
599 6,991
425 558
241 97
628 7,034
411 558
245 134
599 6,991
436 595
263 140
624 1,254
411 558
234 91
599 6,991
382 515
220 97
57o 6,69o
420 552
213 91
621 6,991

224
818
566
214
738
619
267
824
609
224
781
609
257
781
646
224
818
609

M.(.I
. . .

Inorganic Heterogeneous Aqueous Or8anic Gbus Organic [n.rganic Composite Paint gra.ell organic ground ~
Yew PCB debris Soil debris debris liquid liquid debris Bulk sludge Lead sludge filters waste rock LDRa debris comp]cxb F

2010 Expected 2 554 3,558 646 1,087 1,[23 276 130 440 1Go 249 158 124 94 5g5 46 322 0 z
Minimum 234 101 39 41 46 322 0 x

262
781
566
214
7(8
569
224
761
580
230
804
569
251
761
607
267
799
569
224
78I
526
214
718
573
209
793

371
I,390

953
353

1,256
1,042

442
1,399
1.024

37I
1,327
1,024

424
1,326
1,087

371
1,389
1,024

438
1,287

953
353

1,215
945
370

1,287
963
379

1,358
945
415

1,287
1,008

442
1,349

945
370

1,287
874
353

1,215
952
345

1,340

290
1,741
1,142

294
1,764
1,!77

308
1,809
1,203

308
1.836
I>231

3[7
1,872
1,264

319
1,911
1,286

330
1,920
1,311

329
i ,948
1,305

337
1,988
1,335

344
2,028
1,361

352
2,056
1,395

360
2,095
1>418

360
2,124
I,443

365
2,152
1,47s

370
2,196

189
44I
266
187
430
273
195
44i
27I
i89
436
271
I93
436
124
37

290
119
42

265
114
35

259
80
37

265
83
38

27I
81
41

265
86
43

270
81
38

265
75
36

259
82
35

269

Maim.m
201I Expected

Minimum
Ma.im.m

2012 Expected
Minimum
Maximum

2013 Expected
W{nimum
Maximum

2014 Expected
Minimum
Maximum

2015 Expected
Minimum
Maximum

2016 Expected
Mrnimum
Maximum

2017 Expected
Minim.m
M=im.m

2018 Expected
Minimum
Maximum

2019 Expected
Minimum
Maximum

2020 Expected
Wnnimum
Maximum

202[ Expected
Minimum
Maximum

2022 Expected
Mtnimum
Minimum

2023 Expected
Minimum
Maximum

2024 Expected
Minimum
Maximum

a, &notes wn?.tcthat complieswith land disposalrestrictiontieatmcntstandardsincludinggold traps, In-TankPrecipitationfilters,and saf.tylc..mt rods.
b. Burial eround comulexwaste is 5 percentbulk;45 percentsoil;10percentsand.rock,andgravel;10percent.I.tal debris;1p.rce!o.a.b in.rgmi. debris.glassdebris.and .rz..i..debris; 25

56 !46
160 565
119 386
52 138

150 511
129 422
62 114

161 568
!25 415
56 146

155 540
125 415
58 167

155 540
130 440
56 [46

}60 565
125 415
61 Ill

136 52o
119 386
52 138

130 491
86 376
56 !46

136 520
89 383
57 149

141 549
86 376
57 164

138 520
9[ 401
61 174

141 545
86 376
56 146

136 520
80 347
52 138

130 491
88 376
50 I35

140 541

41
213
144
40

197
I54
50

214
}53
41

20s
I53
48

205
160
41

213
153
49

I86
I44
40

(77
[13
41

186
115
42

I94
113
47

I86
121
50

i93
113
41

186
I04
40

177
113
39

I92

82
316
222

78
289
240
96

318
236

82
304
236
93

302
249

82
314
236
94

282
222

78
268
!97
82

282
200

84
296
197
91

282
209
96

295
I97
82

282
182
78

268
198
77

293

39
211
142
38

I95
I52
96

212
I50
39

203
150
46

203
I53
39

211
I50
47

184
142
37

175
Ill
39

184
113
40

192
!11

184
118
48

191
Ill
39

184
I02
37

175
Ill
37

I90

162
[13
37

151
[21
45

182
[16
39

156
119
43

[56
124
39

182
119
44

137
113
37

131
80
39

137
82
40

142
80
42

137
85
45

142
80
39

137
74
37

131
81
36

!41

so
[lo
88
46

105
95
54

1IO
91
50

101
91
49

107
94
50

I 10
91
52
88
88
46
85
52
50
88
55
52
91
52
49
88
54
53
90
52
50
88
49
46
85
54
45
90

1,212
559
45

1,131
574

60
1,189

573
47

1,174
573
60

1,[74
585
47

!,212
573
59

977
559
45

934
178
46

977
179
47

99I
178
57

977
190
61

1,0{5
178
46

977
164
45

934
177
44

984

16
14
14
0

30
30
16
14
14
0

30
30
16
30
30
0

30
30
16
14
14
0

30
30
16
14
14
0

46
46
16
14
14
0

30
30
16
14
[4
o

30
30
16

759
322
322
759
322
322
759
322
322
759
322
322
758
322
322
758
322
322
758
322
322
758
322
322
758
322
322
758
322
322
758
322
322
758
322
322
758
322
322
758
322
322
758

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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Table A-6. Thirty-year transuranic and alpha waste forecast by waste classes (volume in cubic meters). I TC

Transuranic and alpha waste classes
Low-activity Low-activity Burial ground

Year with processing High-activi&b without proces~ingc comp]exd
I995 Exuected J33 439 78 0

1996

1997

1998

1999

2000

200 J

2002

2003

2004

2005

2006

2007

2008

2009

2010

Maximum
Expected

Minimum
Maximum

Expected
Minimum

Maximum
Expected
Minimum

Expected
Minimum
Maximum
Expected
Minimum
Maximum
Exuected

Maximum
Expected
Minimum
Maximum
Expected

Maximum
Expected
Minimum

Maximum
Expected
Minimum
Maximum
Expected

Minimum
Maximum

Expected
Minimum
Maximum

Expected
Minimum

Maximum
Expected

Minimum

Maximum

Minimum
Maximum

J33
133
203
203
286
124
J24
124
141
90

149
135
84

138
179
21

184
195

10
184
195

9
184
129

9
204

67
37

226
.56
18

199
33
18

I99
33
18

199
33
28

I99
33

9
J99
43

9
22 I

439
439
882
882

1,297
595
595
595
545
351
584
517
323
528
710
100
759
768

44
759
768

43
759
518
44

857
305
180
965
249

85
830
160
85

832
160
88

832
J60
138
832
160
44

832
213

44
940

78
78

116
116
171
61
61
61
72
47
74
68
43
67
93
14
98

10I
6

98
101

6
98
68

6
Jll
40
24

125
33
II

107
21
II

108
21
12

108
21
Is

108
21

6
108
28

6
122

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

86,314
0
0

86,314
0
0

86,314
0
0

86,314
0
0

86,314
0
0

86,314
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

Minimum
Maximum

Expected
Minimum
Maximum
Expected
Minimum
Maximum
Expected
Minimum
Maximum
Expected
Minimum
Maximum
Expected
Minimum
Maximum
Expected
Minimum
Maximum
Expected
Minimum
Maximum
Expected
Minimum
Maximum
Expected
Minimum
Maximum
Expected
Minimum
Maximum
Expected
Minimum
Maximum
Expected
Minimum
Maximum
Expected
Minimum
Maximum

198
33
20

200
33

9

Table A-6. (continued).
Transuranic and alpha waste cla.sscs

Low-activity Low-activity Burial ground
Year with processing High-activityb without processi”gc complexd
2011 Expected 32 I57 21 0

9 43 6 0

2012

199
32
10
64
43

9
80
32
20
59
32

9
58
23

9
59
23

9
59
23
20
59
33
10
80
23

9
59
22

9
58
35

8
80

82;
160
98

835
160
44

832
159
45

315
213

43
398
159
97

291
156
42

285
110
43

29 I
110
43

293
110
96

29 I
163
46

398
110
43

291
107
42

285
I74
36

397

107
21
13

108
21

6
108
21

6
42
28
6

53
21
13
39
21

6
38
15
6

39
15
6

39
15
13
39
22

6
53
15
6

39
14
6

38
23

5
53

6
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

a. Includes mixed alpha job-control waste, mixed transuranic job-control waste, and tmosuranic job-control waste
with less than 0.5 curies per drum,

b. Includes mixed transuraaic equipment, transuranic equipment, mixed transuranic job-control waste with more
thao 0.5 curies per drum, transuranic job-control waste with more than 0.5 curies per drum, and remote handled
transuranic and mixed transuranic wastes,

c, Includes alpha job-control waste.
d. Includes 50 percent mixed alpha job-control wastq 40 percent mixed Gansurmic job-control waste less than

0.5 curies per drum; and 10 percent mixed transuranic job-control waste greater than 0,5 curie per drum.
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B.1 ALPHA VITRIFICATION FACILITY

OBJECTIW:

The alpha vitrification facilityl would provide treatment of nonmixed and mixed alpha waste (10 to

100 rranocuries of transuranics per gram of waste) and nonmixed and mixed transuranic waste (greater

than 100 nanocuries of transuranics per gram of waste). The facility would have the ability to open

drums of waste, perform size reduction, produce a glass waste form suitable for disposal, and treat

secondary wastes.

DESCRIPTION:

An alpha vitrification facility would treat nonmixed and mixed alpha waste and transuranic waste. The

facility would have three main activities: preparation of waste for treatment, primary waste treatment,

and secondary waste treatment.

The alpha vitrification facility would be located in E-Area. The facility would accept drummed waste

that has first been processed through the transuranic waste characterization/certification facili~. In most

cases the solid waste would be removed from the drum, sorted by size, and shredded as needed to meet

the vitrification unit requirements. This would be accomplished using shredding shears and/or

bandsaws. If the radioactivity levels of the waste were too high to maintain worker radiation levels as

low as reasonably achievable, the intact drum would be shredded without removing the waste. Wastes

would be combined with frit and additives and sent to the thermal pretreatment unit. Under alternative

C, the facility would crush concrete culverts and sort concrete rubble to separate alpha-contaminated

rubble from reusable non-contaminated rubble. Culverts that are not contaminated could be reused or

disposed of. A small amount of contaminated soil (mixed waste soils) could be used as a frit substitute

in the vitrification process in an effort to recycle waste materials. The decision to use mixed waste soils

as frit would be based on the requirements for the final glass waste form.

The facility would include a thermal pretreatment unit to reduce the carbon content of the waste in nrder

to increase the quality of glass produced during vitrification, prevent glass melt burping, and ensure

Resource Conservation and RecoveV Act (RCRA) thermal treatment requirements are met. The waste

residue, or ash, would be vitrified (i.e., fused into a solid waste matrix) in a high temperature melter.

Gases produced during the vitrification process would be sent through an afterburner and an offgas

1Facilities that exist, are planned, or have been funded are capitalized. Other facilities are not capitalized.
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treatment system. The afterburner would destrOy remaining Organic cOmpounds tO meet RCRA

standards prior to treatment in an offgas system. The offgas system would filter the gases to minimize

the release of the remaining hazardous constituents or particulate to the atmosphere. Liquids generated

by the offgas system would be evaporated and recondensed. The condensed evaporator overheads would

be sent to a dedicated wastewater treatment unit for the treatment of mercury, trace radionuclides, and

other remaining hazardous materials. The closed-loop system would ensure that water would be returned

to the offgas system for reuse. The concentrate remaining afier the liquid was evaporated would be

treated using stabilization techniques (Hess 1994a).

PROJECT-SPECIFIC ACTIONS:

M“, EXP.Max
NO
Action

A

B

c
B

Min. Exp, Max.
N.
Act,..

A

B

c
@

Under the no-action alternative and alternative A, the alpha vitrification facility

would not be constmcted.

Under alternative B, only nonmetallic mixed-alpha waste, plutonium-238 waste and

high-activity plutonium-239 waste would be vitrified in the facility. Where

possible, metals would be separated from the phstonium-238 waste to remove the

potential for gas generation problems. In order to keep radiation exposure tO

workers as low as reasonably achievable, it may not always be possible to sort the wastes. Therefore,

some drums may be shredded unopened, resulting in metals in tbe melter, The output would be packages

of transuranic waste that would be sent offsite for disposal at the Waste Isolation Pilot Plant.

I Min. tip.Max
No -
Action

A““aUnder alternative C, prior to the operation of the alpha vitrification facility, alpha

TC B waste would be direct disposed or treated in the Consolidated Incineration Facility.
c

Once operating, the remaining alpha and transuranic waste volume would be

vitrified. A minor portion of the output (less than 10 percent) would be packages of alpha waste that

would be sent to shallow land disposal or to RCRA-perrrritted disposal onsite. Most of the output would

be packages of transuranic waste that would be disposed offsite at the Waste Isolation Pilot Plant.

Min. fip. Max
No —
Aclio”

A““wIn both alternatives B and C, the vitrified and stabilized waste forms would be sent
B

back to the transuranic waste characterization/certification facility for final
c

certification before disposal.
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The vitrification of solid waste would achieve an average volume reduction ratio of 15 to 1. Liquid

waste would achieve an average volume reduction of 75 to 1. For alternative C, the solid waste feed

stream would contain appreciable quantities of metal, yet it is assumed that vitrification would still

achieve an average volume reduction ratio of 15 to 1, This is because shredding bulky material would

eliminate voids and secondary liquid waste generated in the offgas system when thermally treating

metals would be much lower than that generated when combustible material is processed (Hess 1994a).

The amounts and &pes of waste that would be treated in the alpha vitrification facility for each

alternative and forecast is presented in Table B, 1-1.

Table B.I-l. The amounts and types of waste that would be treated in the alpha vitrification facility for

each alternative (cubic meters),a,b

A

B

c

Min.

NA

5,127 m3 total

416 m3/yr

Exp, Max.
1

NA

NA I NA

<— primarily nonmetallic alpha waste and plutmriunr-23S ~astec —>

10,528 m3 total

853 m31yr

14,847 m3 total 385,741 m3 total

1,177 m3/yr 34,901 m31yr

I <— All alpha and transuranic wastes —>

a. Source: Hess (1995a).

b. To convert to cubic feet, multiply by 35.31.
c. Metals would be removed when possible. The waste stream containing metals would be, for tbe most part,

TC

entirely metal, but other waste streams would not be free of metals because drums often cannot be opened a“d
sorted due to high radiation levels.
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B.2 AQUEOUS AND ORGANIC WASTE STORAGE TANKS

OBJECTIVE:

The aqueous and organic waste storage tanks wouId provide storage capacity for liquid mixed wastes.

DESCRIPTION:

DOE would need to construct two series of 1I4-cubic meter (30,000-gallon) tanks in E-Area. One tank

series would store mixed aqueous wastes, while the second tank series would store mixed organic wastes

The aqueous waste tanks would be similar in design and construction to the 114-cubic meter (30,000-

gallon) solvent tanks planned in H-Area but would be installed above grade. The organic waste tanks

would be single-walled tanks constructed in below-grade vaults. Each tank would be provided with a

leak-detection system, seconda~ containment, leak-collection sump, overfill protection, waste agitation

pumps, vent tiltration system, and inspection ports. Each tank would be secured to a concrete pad or to

anchors that would serve as a supporting foundation.

PROJECT-SPECIFIC ACTIONS

Mi.. EKP,Max.
N.
Action

A

B

c

Under the no-action alternative, DOE would need to store large volumes of mixed

aqueous and organic wastes. DOE would add new tanks as needed to accommodate

expected aqueous and organic liquid waste generation over the next 30 years

(Table B.2- 1)

Based on DOE’s 30-year expected waste forecast, approximately 4,850 cubic meters (1 .28x 106 gallons)

of mixed aqueous waste would be generated over the 30-year period. The initial tank would reach

capacity in 1995. To accommodate mixed aqueous waste generation, DOE would need to build an

additional one or two tanks (depending on waste generation rates) every year for tbe entire 30-year

period. Accordingly, a total of forty-three 114-cubic meter (30,000-gallon) tanks would need to be

constructed (Hess 1994b).

Based on DOE’S 30-year expected waste forecast, approximately 2,900 cubic meters (7,68x105 gallons)

of mixed organic waste would be generated over the 30-year period. The initial tank would reach

c I capaci~in2OOO,andthesecondtankwouldreachcapaci~intheyear2OOl. Fmrradditimral tanks
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Table B.2.I. New tanks needed to accommodate estimated aqueous and organic liquid waste

forecast.a,b

Min. Exp. Max,

n

4,850 m3 aqueous waste

43 tanks

2,900 m3 organic waste

25 tanks

A

B

c

Aqueous and organic waste Aqueous and organic waste Aqueous and organic waste

storage tanks would not be storage tanks would not be storage tanks would not be

required. required. required.

Aqueous and organic waste Aqueous and organic waste Aqueous and organic waste

storage tanks would not be storage tanks would not be storage tanks would not be

required. required. required.

Aqueous and organic waste Aqueous and organic waste Aqueous and organic waste

storage tanks would not be storage tanks would not be storage tanks would not be

required. required. required.

a. Source: Hess ( 1994b).
b. To convert to gallons, multiply by 264.2.

would need to be constructed by the year 2003, and a new tank would need to be constructed every year

until 2018.

From 2018 until 2024, a new tank would need to be constructed every I or 2 years. A total of twenty-six

1I4-cubic meter (30,000-gallon) tanks would need to be constructed over the entire 30-year period

(Hess 1994b).

M,”. Exn Max.
No
Action

A

B

c
m

For each of the other alternatives, adequate treatment capacity would be available

for the mixed aqueous and organic liquid waste volumes in all waste forecasts. No

additional tanks would be required.
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B.3 BURIAL GROUND SOLVENT TANKS

OBJECTIW:

Burial Ground Solvent Tanks S23 through S30 store spent solvent waste generated by the plutonium-

urmrium extraction (PUREX) process that takes place in Savannah River Site (SRS) separations

facilities. Liquid waste solvent tanks S33 through S36 would be constructed in H-Area to provide

replacement storage capacity for these wastes in October 1996, by which time the existing solvent tanks

must be removed from service.

DESCRIPTION:

There are eight interim-status storage tanks in E-Area, of which two, S29 and S30, are currently used to

store mixed solvent wastes. Each tank is constructed of steel and can hold 95 cubic meters

(25,000 gallons) of waste. Each tank rests on four steel saddles on top of a concrete slab. The slab

slopes to a sump that collects liquid that could escape from the tank. These tanks are I]sed to store spent

solvent (predominately tributyl phosphate and n-paraffin) from the PUREX process (enriched uranium

recovery process). This radioactive solvent may also contain vaVing concentrations of lead, mercury,

silver, benzene, trichloroethylene, other orgarrics, and an inorganic layer. Future PUREX solvent waste

generated from the separations facilities would be radioactive but would not contain metal or organic

contaminants in sufficient concentrations to classify the solvent as a mixed waste under RCRA. Mixed

and low-level radioactive PUREX solvent wastes would be managed in the same manner (WSRC 1990a)

Tanks S29 and S30 reach the end of their allowable service life in October 1996. At that time,

replacement tanks would be required to extend storage capacity, DOE plans to construct four 114-cubic

meter (30,000-gallon) tanks in H-Area to replace Tanks S29 and S30. The replacement tanks would be

buried, double-walled, and constructed of catholically protected carbon steel. Each tank would have a

leak-detection system, leak-collection sump, overfill protection, waste agitation pumps, common vent

filtration system, and inspection ports. Each tank would be secured to a concrete anchor or pad that

would serve as a supporting foundation arrd protect against flotation. Each tank’s vent would be piped

into a common stack or filter to capture volatile organic compounds and radionuclides (WSRC 1993a).

The RCRA interim status storage capacity would be transfemed from the existing solvent tanks to tbe

four new tanks (WSRC 1994a).
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PROJECT-SPECIFIC AcTIoNs:

Min. Exp. Mm,
No
Action

A

m

Under each of the alternatives, the contents of the E-Area solvent tanks would be
B

transferred to the four H-Area 114-cubic meter (30,000 gallon) tanks for storage
c

[total capacity is 450 cubic meters ( 1.2x 105 gallons)]. Table B.3- 1 presents the

volume of waste that would be stored. The tanks currently store 120 cubic meters (3 1,700 gallons) of

waste, and it is projected that an additional 307 cubic meters (81,200 gallons) of solvent waste would be

generated over the next 30 years, as follows: 54.5 cubic meters (14,400 gallons) in 1995 from the closure

of tanks S23-S28, 15 cubic meters (4,000 gallons) in 1997 from the closure of tanks S29 and S30;

151 cubic meters (40,000 gallons) in 2003 and 87 cubic meters (23,000 gallons) in 2005 from

deinventory of the SRS separations facilities (Hess 1994c).

Table B.3-I. Estimated volume of waste stored in Burial Ground Solvent Tanks (cubic meters).a,b

Min. EXD, Max,

A

B

c

427 m3

(max storage)

327 m3 (max storage) 327 m3 (max storage)

137 m3 (storage in 2024) 137 m3 (storage in 2024)

327 m3 (max storage) 327 m3 (max storage)

137 m3 (storage in 2024) 137 m3 (storage in 2024)

327 m3 (max storage) 327 m3 (max storage)

137 m3 (storage in 2024) 137 m3 (storage in 2024)

327 m3 (max storage)

137 m3 (storage in 2024)

327 m3 (max storage)

137 m3 (storage in 2024)

327 m3 (max storage)

137 m3 (stomge in 2024)

a. Source: Hess ( 1994b).
b. To convert to gallons, multiply by 264,2,
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B.4 COMPACTORS

OBJECTI~:

Compactors provide a method to reduce the volume of low-level waste, thereby increasing disposal

capacity.

DESCRIPTION:

rE \ Low-activi wty aste is compacted in low-level waste compactors in either H-Area, M-Area or L-Area

(WSRC 1993b, c). The H-Area compactor receives job-control waste from separations facilities, Waste

Management, Facilities and Services, Reactors, Tritium, the Defense Waste Processing Facility and

Laboratories (WSRC 1994b). The M-Area compactor processes primarily uranium-contaminated job-

control waste from M-Area facilities (WSRC 1993b). The L-Area compactor compacts tritiated waste

generated in reactor facilities (K-, L-, P-, R-, C-, and 400-D-Areas).

The H-Area compactor and the M-Area compactor are enclosed steel-box-container compactors with

vented high efficiency particulate air filter systems. Both compactors receive 90 cubic feet steel

containers of low-level waste. The steel container is placed into an enclosed compactor unit and its

contents compacted. Cardboard boxes containing low-level waste are manually added to the steel

container and the contents recompacted This process is repeated until the compactor compression

efficiency limit is reached, The box compactor compression efficiency ratio is 4 to 1 (Hess 1994a).

The L-Area compactor is a Container Products model that includes the compactor, exhaust pre-filters,

and high efficiency particulate air filters. The compactor exhaust moves through a duct into the main

building exhaust and discharges from a permitted stack. The compactor reduces the volume of bagged

waste into 21-inch cardboard boxes that are then placed into steel box containers for disposal. The

L-Area compactor compression efficiency ratio is 4 to 1.

Under the no-action alternative and alternative A, DOE would operate the existing compactors at their

maximum capacities from the years 1995 until 2024 to compact low-activity job-control waste. Under

alternative B, it is assumed that DOE would operate the compactor only in 1995. DOE would ship low-
TC

activity job-control waste offsite for treatment by a commercial vendor beginning in fiscal year 1996.

Under alternative C, DOE would operate the compactors in 1995 at their maximum capacities. In 1996,

assuming the Consolidated Incineration Facility begins operation, DOE would treat incinerable job-
TE I control waste at that facility. DOE would continue to compact waste that does not meet the Consolidated
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Incineration Facility waste acceptance criteria; this material is assumed to be 10 percent of the low-

activity job-control waste in a given year, Under alternative C, the existing compactors would cease

operation in the year 2005, DOE would then vitrify low-activity job-control waste at the non-alpha

vitrification facility which would begin operation in 2006.

PROJECT-SPECIFIC ACTIONS:

Low-level waste management activities for the existing compactors are shown in Table B.4-1.

Table B.4-1. Estimated volumes of waste compacted for each alternative (cubic meters).a,b

Min. EXP. Max.

119,490 m3 total

3,983 m3/yr

A 1I9,490 m3 total 119,490 m3 total 119,490 m3 total

3,983 m3/yr 3,983 m31yr 3,983 m3/yr

B 3,983 m3 total 3,983 m3 total 3,983 m3 total

c 15,260 m3 total 18,438 m3 total 19,079 m3 total

950 to 3,983 m3/yr 1,199 to 3,983 m3/yr 1,281 to 3,983 m3/yr

I

TE

TC

a. Source: Hess ( 1994b).
b. To convert to cubic feet, multiply by 35.31.
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B.5 CONSOLIDATED INCINERATION FACILITY

OBJECTIVE:

The Consolidated Incineration Facility would provide incineration capability for a wide range of

combustible hazardous, mixed, and low-level wastes. This facility represents the consolidation of

several separate SRS incineration initiatives:

. a hazardous waste incinerator that would have provided incineration capability for SRS solid and

liquid hazardous wastes

. a Defense Waste Processing Facility benzene incinerator that would have provided dedicated

incineration capability for the benzene generated by the high-level waste processing activities at

the Defense Waste Processing Facility

o a hazardous waste incinerator upgrade that would accept SRS solid and liquid mixed wastes as

well as solid and liquid nonhazardous, radioactive wastes

Further discussion of these initiatives and the basis for development of the Consolidated Incineration

Facility can be found in the Savannah River Site Consolidated Incineration Facili@ Mission Need and

Design Capaci~ Review (WSRC 1993c).

The U.S. Department of Energy (DOE) agreed to continue its “fresh look” at operating the Consolidated

Incineration Facility in this environmental impact statement (EIS). Emissions and doses to workers and

the public from various waste-burning scenarios are presented independently in this appendix chapter.

These Consolidated Incineration FaciliU emissions have been included in the analyses of each

altemat ive and waste forecast in the EIS.

DESCRIPTION:

Incineration was selected because it was the Resource Conservation and Recovery Act (RCRA)-specified

technology or the best demonstrated available technology for many SRS hazardous and mixed wastes,

and it would provide cost-effective volume reduction for low-level radioactive wastes. The Consolidated

Incineration Facility would include processes to stabilize the incinerator solid waste residues (ash) and

offgas-scrubber-blowdown liquid with cement into a form known as ashcrete for onsite disposal in

accordance with applicable regulations, A permit application to include stabilization of the incinerator
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Offgas.scrubber. blowdown liquid in the ashcrete process has been submitted to applicable regulatory

agencies.

Under the Federal Facility Compliance Act, DOE is required to develop site-specific plans to treat mixed

wastes to the standards established under RCW. Incineration is required by the U.S. Environmental

Protection Agency (EPA) Land Disposal Restrictions regulations for the treatment of certain SRS mixed
1

wastes. ‘fhe SRS Proposed Site Treatment Plan (WSRC 1995) identified five SRS mixed waste streams

for which treatment by the Consolidated Incineration Facility was determined to be the preferred option:

. Radiologically-contaminated solvents

. Solvent-contaminated debris

. Incinerable toxic characteristic material

● Defense Waste Procmsing Facility benzene

. Mixed waste oil - sitewide

These wastes were included in the Consolidated Incineration Facility design basis waste groups

(WSRC 1990b). The proposed site treatment plan identified nine additional mixed waste streams that

were not included in the design basis waste groups but for which the Consolidated Incineration Facility

was the preferred option:

. Filter paper take-up rolls

. Mark 15 filter paper

. Paints and thinners

. Job-control waste containing solvent-contaminated wipes

. Tributyl phosphate and n-paraffin

. Spent filter cartridges and carbon filter media

. Mixed waste from laboratory samples

. Wastewater from transuranic drum dewatering

o Plastic/lead/cadmium raschig rings

DOE’s site treatment plan options analyses also identified incineration at SRS as the preferred treatment

option for limited quantities of mixed waste generated by Naval Reactors Program sites (approximately

18 cubic meters over a 5-year forecast period). Incineration of these wastes has been included in the

analyses of this EIS.

] TC

TC

I TE

TC
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Final decisions regarding the treatment of these wastes will be made in conjunction with ongoing

negotiations with the State of South Carolina pursuant to the Federal Facility Compliance Act.

rc I Incineration attheConsolidatedIncinerationFacili~forthedesignbasiswastegroupswasconsideredin

an Environmental Assessment (DOE 1992) and Finding of No Significant Impact (57 FR 6 1402) that

established the NEPA basis for construction of the Consolidated Incineration Facility.

The Consolidated Incineration Facility main process building (Building 261 -H) would include areas for

solid waste receipt; solid waste handling a rotary kiln incineration system, including incinerator ash

removal and treatment, and offgas cleaning and the necessary control room and support service

facilities. A system to solidify incinerator ash and offgas-scrubber-blowdown would also be installed

before operation.

The Consolidated Incineration Facility would process both liquid and solid wastes. Solid waste would be

delivered in cardboard boxes manually loaded onto a conveyor. The boxes would pass through a portal

monitor to determine if the radiation rate of the box contents was below the maximum Consolidated

Incineration Facility waste acceptance criteria of 10 millirem per hour at 3 inches. The boxes would be

x-rayed to ensure that materials unacceptable to the incineration process were not present. Waste boxes

would be assayed to ensure that their curie content was in agreement with the waste manifest. Boxes

would be stored on the conveyor system before being fed to the incinerator.

Liquid waste would be transported to the Consolidated Incineration Facility by various methods.

Radioactive organic waste (benzene) would be piped directly from the Defense Waste Processing

Facility for incineration. Other liquid wastes would be transported in carboys, drums, or tanker trucks to

the Consolidated Incineration Facility tank farm which consists of five tanks: a 25-cubic meter

(6,500-gallon) aqueous waste tank, two 16-cubic meter (4,200-gallon) blend tanks, a 25-cubic meter

(6,500-gallon) spare tank, and a 48-cubic meter (1 2,600-gallon) fuel oil tank. Dikes (secondary

containment) to contain accidental spills would be provided around the waste tanks, fuel oil tank, and the

truck unloading pads. Liquids collected in sumps in the diked areas would be analyzed for

contamination. If contamination was found, the liquid would be pumped into the aqueous waste tank for

processing in the incinerator. Liquid wastes from the tank farm would be blended to provide a solution

with a heating value, viscosity, and an ash and chlorine content that would achieve stable combustion in

the rotary kiln, Aqueous waste may be blended with other liquids for incineration or be evaporated in the

TEI mcmerator, depending on the heating value of the liquid and free water content. Additional Consolidated

Incineration Facility-related components would include a propane storage tank and two standby diesel

generators.
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The incinerator system consists of a rotary kiln primary incineration chamber and a secondary

combustion chamber. The system is designed to ensure a 99.99 percent destruction and removal

efficiency for each principle organic hazardous constituent in accordance with RCRA regulations.

The secondary combustion chamber offgas (exhaust) would be treated by a wet scrubbing system for

acid gas control and particulate removal to meet environmental regulations. The offgas system consists

of a quench system for temperature reduction; a free-jet scrubbeL a cyclone separatoq a mist eliminato~

a reheateq high efficiency particulate air filters; induced draft fans; and an exhaust stack. The offgas wet

scrubber liquid chemistry would be controlled to maintain suspended solids and chlorine concentration

limits. Concentration limits would be maintained by emptying and refilling the offgas wet scrubber

storage tank, The scrubber liquid blowdown would be solidified in cement, in the same manner as the

incinerator ash, at the ashcrete stabilization unit.

High efficiency particulate air filters are provided for the container handling kiln feed, ashout areas

exhaust vents, and the kiln seal shroud exhaust. Stack monitoring equipment is installed to monitor the

discharge of chemical and radiological materials,

The Consolidated Incineration Facility is expected to achieve a net volume reduction of 11 to 1 for

low-level job-control waste, 8 to 1 for other types of solid waste, and 40 to 1 for liquid waste, even

considering the increase in volume due to secondary waste stabilization. DOE would operate the

Consolidated Incineration Facility within design and permit mechanical and thermal utilization limits.

The mechanical design utilization is based on a combination of waste throughput, waste forms, and

material handling requirements to physically accommodate waste material feed, The thermal utilization

is hased on the amount of heat that can be safely and effectively dissipated from the incinerator.

Mechanical utilization limit is the hourly throughput rating. The annual operating capacity of the

Consolidated Incineration Facility for liquid waste would be approximately 4,630 cubic meters

(1 .63x 105 cubic feet) per year at 70 percent attainment and for solid waste, approximately 17,830 cubic

meters (6.3 x105 cubic feet) per year at 50 percent attainment (WSRC 1993c). The incinerator

liquid-waste-feed-system design is based on a high heating value (i.e., organics) liquid waste flow rate of

687 pounds per hour and low heating value (i e., aqueous) liquid waste flow rate of 950 pounds per hour,

The incinerator is designed to incinerate an annual average of 720 pounds per hour of solid waste, based

on the total heating value and ash content of the solid waste (WSRC 1993d), Modifications to the
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Consolidated Incineration Facility’s waste handling systems are assumed to increase the solids handling

;apacity to the following

. 961 pounds per hour for alternative B - minimum waste forecast

. 2,285 pounds per hour for alternative A - expected waste forecast

. 11,251 pounds per hour for alternative A - maximum waste forecast

rhe ashout and ash stabilization systems would also be modified for alternative A (all waste forecasts)

and alternative B – minimum waste forecast to handle the larger throughputs associated with soils

incineration (Blankenhom 1995).

I Thermal “tilizatimr Iimitsare expressed in terms of British thermal units (am0unt0fener8y requiredt0

raise the temperature of one pound of water from 58.5 degrees Fahrenheit to 59.5 degrees Fahrenheit) per

hour, The maximum feed rate is determined by the combined heat release of the waste forms and

auxiliary fuel oil. The maximum thermal release rating for the Consolidated Incineration Facility rotary

kiln system is limited to about 13 million British thermal units per hour. The maximum thermal release

rating for the secondaV combustion chamber is about 5 million British thermal units per hour. The

Consolidated Incineration Facility is limited to an approximate thermal capacity of 18 million British

thermal units per hour.

DOE has submitted a permit application to operate the Consolidated Incineration Facility to segregate

and incinerate listed hazardous and mixed wastes separately from characteristic-on) y hazardous wastes

TC I andnonhazardo”swastes. Itisassumedthattreatinghazardous,mixed,admixedalphawasteinthe

Consolidated Incineration Facility would result in 70 percent secondary waste disposal in RCRA-

permitted disposal vaults and 30 percent secondary waste disposal in shallow land disposal. It is also

TC I assumed that low-level and non-mixed alpha waste treatment would result in 100 percent secondary

waste disposal in shallow land disposal.

PROJECT-SPECIFIC ACTIONS:

The volumes of waste that would be treated by the Consolidated Incineration Facility for each alternative

and waste forecast are shown in Table B,5- 1, The table also identities the percentage of the Consolidated

TC Incineration Facility’s mechanical or thermal operating limits (whichever is most critical) represented by

the waste feeds evaluated for each alternative and forecast.
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Table B.5-1. Average annual and total estimated volumes of waste incinerated for each alternative. The

Consolidated Incineration Facility would operate for the 30-year period of analysis in alternatives A and

B, and cease operation in 2005 in alternative C.a

Min. EXP.

~ ‘“The ConsolidatedIncinerationFacilily
would not operate under the no-action

A

B

c

Solids (337 m~~ M“~~ Solids(964 ~~ (3%)
5,214m3 mixed 10,633m3 mixed 15,346m3 mixed
4, 561m3 hazardous 8,346 m3 hazardous 12,617m3 hazardous

LtQuids-~ WS (2A138m~~ U.ids (1.234tn~~
29,480m3 mixed 49,436m3 mixed 22,793m3 mixed
4,967m3 h~ardous 8,809 m3 hazardous 12,990m3 hazardous

soils [754 ml~ soils (2.790JJ31~ soils (13.897 m3~

14,324m3 mixed 52,999m3 mixed 264,036m3 mixed

74%of solidshandlingcapacify’ 85%of solids hmdling capacityb 85%of solidshandlingcapaciryb
23%of aqueousliquidscapaciry’ 37%of aqueousliquidscapacity” 15%of aqueousliquidscapacifyc
40°Aof organicliquidscapacilyd 77%oforgmic liquidscapaciryd 61% oforga.ic liquidscapacity’

* 17.37I ~~ Solids (9.456m.3~ ~~~
178,329m3 Iow-lc,el 213,536m3 low-level 307,468m3 !OW-I.V,I
19,743m3 mixed 33,594m3 mixed 99.90I m3 mixed
14,121tn3 hazardous 27,090m3 hazmdous 39,S89m3 hazardous

L!o.id$W d~ S.i.auids (1.572m~~ L~.a.ids (1.179 d~
22,210m3 mixed 36,784m3 mixed 21,201 m3 mixed
4>967m3 hazwdous 8,809 m3 hszardous 12,990m3 huardo.s

Soils(780 m~~ 78V0of CIF theimal capacily’ 98% of CIF thermalcapacify’

14,324m3 mixed

84% ofsolids handlingcapacity’
18%of aqueous liquidscapacity’
29%oforga”ic liquidscapacityd

Solids(6.746 ml~ ,.
(8.961 m3~ Solids~ 3~

56,605m3 low-level 72,718m3 low-level 79,31I m3 low-level
7,042m3 mixed 11,999m3 mixed 65,993m3 mixed
3.497 m3 hazardous 4,199 m3 hazardous 4,658 m3 hazardous
318 m3 alpha 694m3 alpha 680 m3 alpha

J.iauids (708 ~ _(861 & ~ ~~~
3.379 m3 mixed 4,100 m3 mixed 6,167m3 mixed
3,703m3 h=ardous 4,507 m3 hazardous 4,779 m3 hazardous

41% of CIF thermalcapaciry’ 56%of CIF rhertnalcapacity’ 89%of CIF thermalcapacily”

a, Source: Hess(1995a,b); Blankenhom(1995),
b. Percentof ConsolidatedIncinerationFaciliryannualmechanicaloperatingcapacilyfor solids (includingsoils).
c. Percentof ConsolidatedIncinerationFacilityannualmechanicaloperatingcapacifyfor aqueousIiq”ids,
d. Percentof ConsolidatedIncinerationFacilityannual mechanicaloperatingcapacityfororganic liquids.
e. Percentof ConsolidatedIncinerationFacililyannualtiennal operatingcapaciry

I

TC
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Min. EXP,Max
No
Action

A

B

c
m

Min. Exp. Max
No —
Action

A

B

c
““m

Under the no-action alternative, the Consolidated Incineration Facility would not

operate.

~ - For all three waste forecasts, hazardous and mixed wastes would be

treated at the Consolidated Incineration Facility. Mixed wastes would include

mixed waste requiring size reduction, Defense Waste Processing Facility benzene,

organic liquid, radioactive oil, PUREX solvent, paint wastes, composite filters, aqueous liquids, organic

and inorganic sludges, contaminated soils, and spent decontamination solution from the containment

building. Hazardous waste would include composite filters, paint waste, organic liquids, and aqueous

liquids.

The Consolidated Incineration Facility capacity for treating soils is limited by the feed, ash-out, and ash

stabilization system. The rotary kiln and offgas system are capable of treating large volumes of soil

because the thermal energy requirements and offgas flow rates for soil are much less than for

combustible solids and liquids. Under alternative A, DOE would modify the Consolidated Incineration

Facility by the year 2006 to process large volumes of mixed waste soil by installing new feed, material

handling, ash-out, and ash stabilization systems to treat approximately 750 cubic meters (26,500 cubic

feet) to 13,900 cubic meters (4,9x105 cubic feet) of soils per year (Hess 1995a). The Consolidated

Incineration Facility is expected to achieve a net volume increase of 1 to 3 for soils due to the increase in

volume resulting from secondary waste stabilization.

Under the maximum waste forecast, spent decontamination solutions from the containment building

would not go directly to the Consolidated Incineration Facility because volumes would be too large and

would require treatment by a wastewater treatment facility. Solid (1 percent) and liquid (5 percent)

residuals from the wastewater treatment process would be incinerated.

Min. Exp, Max.
No —
Action

A

B

c
““m

Alte mative B - For all three waste forecasts, hazardous, mixed, and low-level

wastes would be treated at the Consolidated Incineration Facility. Mixed wastes

would include mixed waste requiring size reduction, Defense Waste Processing

Facility benzene, organic liquid, radioactive oil, PUMX solvent, paint wastes, composite filters, aqueous

liquids, and spent decontamination solution from the containment building. Hazardous waste would
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include low-activity and tritiated job-control wastes,
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Low-level waste would

Under the minimum waste forecast, mixed waste soils and sludges would be incinerated because there is

insufficient volume of these wastes to warrant construction of other facilities, DOE would modifi the

Consolidated Incineration Facility by 2006 to process large volumes of soil by installing new feed,

material handling, ash-out, and ash stabilization systems to treat approximately 750 cubic meters (26,500

cubic feet) per year of soils (Hess 1995a),

Under the maximum waste forecast, spent decontamination solutions from the containment building

would not go directly to the Consolidated Incineration Facility because volumes would be too large and

would require treatment by a wastewater treatment facility, Solid ( 1 percent) and liquid (5 percent)

residuals from the wastewater treatment process would be incinerated.

Min.& Max.
N.
Action

A

Q

Alternative C - Hazardous, mixed, alpha, and low-level wastes would be treated at

B the Consolidated Incineration Facility, Mixed wastes would include mixed waste

c requiring size reduction, Defense Waste Processing Facility benzene, organic liquid,

radioactive oil, PU~Xsolvent, paint wastes, composite tilters, and aqueous liquids. Hazardous waste

would include composite filters, paint waste, organic liquids, and aqueous liquids. Alpha waste would

include mixed andnonmixed wastes. Low-level waste would include low-activiW andtritiatedjob-

control wastes. The Consolidated Incineration Facility would cease operating in2OO5 inthisaltemative.

SUMMARY OF IMPACTS:

The consequences of the incineration of hazardous, mixed, and low-level radioactive wastes at the

Consolidated Incineration Facility under alternative B are described in Table B,5-2. Alternative B

provides bounding impacts with respect to operations of the Consolidated Incineration Facility because

the facility would operate throughout the 30-year analysis period (compared to alternative C in which the

facility would be replaced by the non-alpha vitrification facility in 2006) and would bum low-level,

hazardous, and mixed wastes (compared to only hazardous and mixed wastes under alternative A). The

impacts resulting from the incineration of hazardous and mixed wastes have been identified separately

from those associated with incineration of low-level wastes.

TC
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Table BS-2. SummaV of impacts from the operation of the Consolidated Incineration Facility (CIF)

under alternative B.a

MinimumWasteForecast ExpectedWssteForecast MaximumWasteForecsst

Stabilized ash and blowdown disposal volumes

~b,’ ~

I 33,518 ms to RCRA-permitteddisposal 6,108 m3tORCRA-pe~itted dispOsal 12,803m3to RCRA-permitteddisposal

14,366m3to shallowImd disposal 2,618 m3to shallowland disposal 5,488ms to shallow land disposal

~d u u

16,212m3to shallow Isnd disposal 19,412m3 to shallow land disposal 27,952 m3 to shallow land disposal

Auxiliary fuel oil consumption

TCl~ ~

I 134x106 pou”ds 111x106 pounds 85x 106pounds

u w u

\ 13.2xlt36po””ds 15.8.106 pounds 22.8x 106 pounds

Non-radiological air emissions

I Annual a emc. ~ess latentCmca tOOffsiterv esidents due to CIF ODerat ions

I.7X1O-10 2.7.10-10 2.0.10-10

I ~i.ums-houraver~sat 100 meters (328 feet) and 640 meters (2.100 feeo

Well below Occupational Safety and Health Administration permissible exposure levels
Radiological air emissions

Average annual radiolxl dose and resultinc heaIth effects 10the DW “g

TE ~

0.00352 millirem

I

TC

1.76x I&9 probability of an excess fatal
cmcer

w
0.00528 millirem

2.64x 10-9probability of an
excess fatal cancer

M

0.00880 millirem

4.40.10-9 probability of an
excess fatal cancer

~
0.207 person.rem

1.03x 10A number of
additional fatal canccm

u
0.313 person-rem

1.57x 10~ number of
additional fatal cancers

m
0.520 person-rem

2.60x 104 number of additional fatal
cancers

~imallv exnosed individual

~
0.00452 millirem

2.26x 10-9 probability of an excess fatal
cancer

w
0.00641 millirem

3.21 xI0-9 probability of an
excess fatal csnccr

w
0.0109 millirem

5.47x 10-9 probability of an
excess fatal cancer

Qffsite P.. ulation

~
0.268 person-rem

1.34x 104 number of
additional fatal cancers

w
0.379 person-rem

1.90x 104 number of
additional fatal cancers

M

0.647 person-rem

3.24x 104 number of additional fatal
cancers

~
0.00783 millirem

3.9 Ix 10-9 probability of an excess fatal
cancer

m

0.0159 millirem

7.97x 1o-9 probability of an
excess fatal cancer

TM

0.0237 millirem

1.19XIO-8 probability of an
excess fatal cancer

~
0.466 person-rem

2.33x 10~ number of
additional fatal cancers

u
0.783 person-rem

3.91x 10~ number of
additional fatal cancers

w

1.25 person-rem

6.24x 104 number of additional fatal
cancers
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Table B.5-2. (continued).

MinimumWasteForecast ExpectedWasteForecast MaximumWasteForecat

Radiological air emissions

to unin volvcd worke~

-w
0.0693 millirem

3.47x IO-8probability of an
excess fatal cmcer

w

0.106 millirem

5.28x IO-8probability of an

excess fatal cancer

m
0.0175 millirem

8.75x IO-8probability of an
excess fatal c~cer

~
0.200 person-rem

1.00x 10-7 number of
additional fatal cancers

w
0.302 person-rem

1.5Ix 10-7 number of
additional fatal cancers

w
0.502 person-rem

2.5 lx 10-7number of
add itional fatal cancers

640 meter U volved we

~
0.0900 millirem

4.50. IO-8probability of an
excess fatal cancer

m

0.127 millirem

6.33x IO-8 probability of an
excess fatal cancer

w
0.217 millirem

1.08.10-7 probability of an
excess fatal cancer

~r.. involved wok

0.260 person-rem

1.30x 10-7 number of
additional fatal cmcers

u
0.366 person-rem

1,83x 10-7 number of
additional fatal cancers

w
0.626 person-rem

3. 13x10-7 number of
additional fatal cancers

~
0.157 millirem

7.84x 1o-8probability of an
excess fatal cancer

u
0.179 millirem

8.97x IO-8probability of an
excess fatal cancer

w
0.336 millirem

1.68x 10-7 probability of an
excess fatal cancer

0.452 person-rem

2.26x 10-7number of
additional fatal CmCerS

u

0.666 person-rem

3.33x10-7 “umber of TC

additional fatal cancers

w
1.12 person-rem

5.59x 10-7 “umber of
additional fatal cancers

Wtrectexpos”reh

AveraS annual radio~c I e a“ r~

osed individual

~ ~ ~
I 12 millirem 146 millirem 256 millirem

4.48x 10-5probability of an 5.84x 10-5 probability of an 1.02x 10~ probability of an
excess fatal cancer excess fatal cancer excess fatal cancer

w u w

169 millirem 205 millirem 234 millirem

6.77 KI0-5 probability of an 8.19x 10-5 probability of an 9.37x 10-5 probability of an
excess fatal cancer excess fatal cmcer excess fatal cancer

w M w

281 millirem 351 millirem 490 millirem

1.13x 104 probability of an 1.40x 10-4 probability of an 1.96x 10-4 probability of an
excess fatal cancer excess fatal cmcer excess fatal cancer
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Table BS-2. (continued).

Minimum Waste Forecast Expected Waste Forecast Maximum Waste Forecast

Averaee mnual ]nvolved worker DOVUIation Qi

~ ~

2.91 person-rem 3.80 person-rem 6.66 person-rem

O.00117 number of 0.00152 number of 0.00266 number of
additional fatal cancers additional fatal cancers additional fatal cancers

u w u

4.40 person-rem 5.32 person-rem 6.09 person-rem

0.00176 number of 0.00213 number of 0.00244 number of
additional fatal cancers additional fatal cancers additional fatal cancers

W M w
7.3 I person-rem 9.12 person-rem 12.8 person-rem

0.00293 number of 0.00365 number of 0.00510 number of
additional fatal cancers additional fatal cancers additional fatal cancers

a. Source Xcss (1995 b). Wwte disposal volumes and fuei consumption are for the entire 30-yea analysis period.
b. MWMW= mixed waste/hazardous waste.
c. Stabilized asb and blowdown volumes =sume that 70 percent of hazardou~mixed w~te residues require RCRA-permitted

disposal, 30 percent can be sent to shallow land disposal.
d. LLW = low-level waste.
e. Auxili~ fuel oil consumption based on categorization of each waste type by soils, solids, and high and low Btu-content

liquids. Fuel oil consumption is calculated based on each waste category being incinerated separately.
f. lnclttdes emissions of dioxins (Mtdlhollmd et al. 1994) and products of incomplete combustion from the Consolidated

Incineration Facility.
g. Averageannual dose md probability of fatal cancer obtained by dividin8 tbe 30-year dose and associated probability by 29.
h. D]rect exposure scaledtocesium-137. D!rect exposure is normalized to the expected case average exposure provided by

Hess(1994d).
i. Number of additional fatal cancers are per year of Consolidated Incineration Facility operation.
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B.6 CONTAINMENT BUILDING (HAZARDOUS WASTE~IXED WASTE

TREATMENT BUILDING)
TE

OmCTIVE:

At one time, the Hazardous Waste/Mixed Waste Treatment Building project was to provide a RCRA-

permhted facility for the treatment of hazardous and mixed wastes that could not be treated to meet land

disposal restrictions standards in other existing or planned facilities at SRS. The Hazardous

Waste/Mixed Waste Treatment Building would have provided a facility in which wastes were processed

into waste forms suitable for disposal. The facility would have also repackaged some waste streams for

shipment to other SRS treatment facilities such as the Consolidated Incineration Facility. Changes in the

applicable regulatory requirements and to the mission of SRS have prompted DOE to re-evahrate the

current scope and design of the Hazardous Waste/Mixed Waste Treatment Building. This facility has not

yet been constructed,

Many treatment processes originally planned for the treatment building could be performed in existing

SRS facilities in accordance with RCRA containment building regulations. Design features of a

containment building include:

.

.

.

.

.

walls, floor, and roof to prevent exposure to the elements

primary barrier, such as the floor of a process area, or process tankage that is resistant to the

hazardous materials contained therein

secondary containment system, in addition to the primary barrier, for hazardous liquid materials

(the containment building itself may act as secondary containment to the tanks within)

leak detection system between the primary barrier and secondary containment system

liquid collection and removal system

A containment building (as defined by RCRA) must be constructed and operated to:

. ensure that tbe containment building is maintained free of cracks, corrosion, or other defects that

could allow hazardous materials to escape
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. control the inventory of hazardous material within the containment walls so that the height of the

containment wall is not exceeded

. provide a decontamination area for personnel and equipment to prevent spreading hazardous

materials outside the containment building

. control fugitive emissions

. promptly repair conditions that could result in a release of hazardous waste

DESCRIPTION

The SRS Proposed .Sire Treatment Plan identified several preferred treatment options that could be

carried out in existing SRS facilities in accordance with RCRA containment building standards, These

treatment options include:

. two 90-day generator treatments at the Savannah River Technology Center that would discharge

treatment residuals to the Mixed Waste Storage Tanks

I . macroencapsulation (in a welded stainless steel box) of silver saddles at a separations canyon
TE

building

TC I . macroencapsulation (by polymer coating) of mixed waste lead and contaminated debris by an

onsite vendor at an unspecified location

. macroencapsulation (in a welded stainless steel box) at the tritium facilities of mercuV-

contaminated equipment and a mercury-contaminated recorder

o size reduction of filter paper take-up rolls in preparation for treatment at the Consolidated

Incineration Facility

. decontamination and macroencapsulation (in a welded stainless steel box) of high-level waste

sludge and supematant-contaminated debris at the Building 299-H decontamination facility that

would discharge spent decontamination solutions to the high-level waste tank farms.
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Low volume and/or one-time generation wastes would be treated at existing SRS facilities as indicated in

tbe SRS draft site treatment plan. Approximately 1,703 cubic meters (4,49 x 10s gallons) of mixed waste

would be treated at these facilities, 63 percent of which would be high-level waste sludge and

supernatant-contaminated debris that requires decontamination or macroencapsulation. The 30-year

waste forecast for this EIS identified larger quantities of mixed waste lead than those anticipated in the

5-year waste forecast used to develop the SRS proposed site treatment plan. As a result of the increased

volume, a dedicated waste management facility has been proposed to treat mixed waste lead.

DOE proposes in this EIS to construct a containment building as a self-contained facility to

accommodate waste quantities too large to be managed within existing SRS facilities or for which an

existing facility that conforms to RCRA containment building standards cannot be identified, Tbe EIS

has identified several additional treatments that could be performed in such a containment building,

These include:

.

.

.

.

.

physical and chemical decontamination of debris, equipment, and nonradioactive lead wastes

macroencapsulation (in a welded stainless steel box) of debris

macroencapsulation (by polymer coating) of radioactive lead

wet chemical oxidation of reactive metals

roasting and retorting of mercury-contaminated equipment and amalgamation of the elemental

mercury

I TE

DOE proposes to construct a containment building for the decontamination and treatment of hazardous

and/or mixed wastes. This building would begin operation in 2006. The activities to be conducted in the

containment building are identical under alternatives A and B. Under alternative C, the containment

building would operate differently.
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Min. Exp. Mm.
No _

TC I

Action
A

B

m

Alternatives A and B

c

Under alternatives A and B, the containment building would be designed with five separate processing

bays. Theactivities toheconducted ineachofthe baysare as follows: (l)container opening/content

sorting, (2) size reduction, (3) decontamination, (4) macroencapsulation, and (5) repackaging/waste

characterization. Each baywould contain thenecessa~ equipment toconduct the respective activities.

Waste would be processed through each bay as was necessary to properly handle each individual waste

type. Ifprocessing associated withapafiicular bayisnotrequired foraspecific waste, the baywouldbe
,-- ...---.,Dypasstxl.

rhe container opening/content sorting bay would contain equipment to help facilitate the opening of

mixed waste containers. Once thecontainer wasopened, thecontents would beremoved andhand sotied

by size. Materials that need to be further reduced in size for treatmentidecontamination would be

separated from those that arealready smallenough fortreatmentidecontamination. Mixed wastes would

besorted using gloveboxes. Wastes requiring size reduction would besentto thesize reduction bay.

This bay would contain equipment such as shredder shears and bandsaws that would be used to reduce

the size of waste for subsequent processing.

Mixed waste such as bulk equipment and debris would be decontaminated in the decontamination bay

using technologies such asdegreasing, water washing, and/or carbon dioxide blasting. This bay would

contain thenecessaV equipment toimplement theselected decontamination technologies, Spent

decontamination solutions would recollected inatank truck fortreatment onsite. Mixed wastes that are

decontaminated (i.e., the hazardous component of the waste has been removed) would be reclassified as

low-activity equipment waste and would be managed in accordance with the proposed alternatives for

thattreatability group, Wastes that arenotdecontaminated would continue onto themacroencapsulation

bay for further processing,

Two~pes ofmacroencapsulation would reconducted inthemacroencapsulation bay, Thetirst

macroencapsrrlation process would be for debris and bulk equipment that could not be successfully

decontaminated, Thedebris and bulkequipment would bemacroencapsulated bypackaging itin

stairdess steel boxes that would then be welded shut. Thesecond macroencapsulation process would be

formixed waste lead, debris, and bulkequipment. Thelead worrldnothave been sentto the

decontamination bay in the previous step, but, rather would be sent directly from the container
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opening/content sorting bay or the size reduction bay to the macroencapsulation bay. The lead, debris

and bulk equipment would be macroencapsulated by coating the surface with a polymer, Mixed waste
TC

that is macroencaps”lated would be able to be disposed in RCRA-perrnitted disposal vaults because it

would meet the applicable land disposal restriction treatment standards under tbe debris rule.

The fifth bay would be the packaging bay, This bay would house equipment to facilitate the packaging

of waste into a waste container. Wastes would either be packaged for onsite disposal as a mixed waste

(i.e., if macroencapsulated) or packaged for transportation to the applicable low-level waste facility for

further processing if successfully decontaminated (Hess 1994a).

For alternatives A and B, it is estimated that approximately 80 percent of the incoming debris and bulk

equipment waste would be successfully decontaminated and that 20 percent would need to be

macroencapsulated prior to disposal. Additionally, it is estimated that the quantity of spent

decontamination solutions generated during decontamination procedures would be equal to 50 percent of

the influent waste volume (Hess 1994b).

Min. EXP,Max
No
Action

A

B

B

~
c

The major differences between the containment building proposed under alternative C and that proposed

under alternatives A and B are the inclusion ofi

.

.

.

.

.

roasting, retotting, and amalgamation (see glossary) of mercury and mercury contaminated wastes

wet chemical oxidation of reactive metals

debris and equipment that could not be decontaminated would be transfemed to the non-alpha

vitrification facility instead of treated by macroencapsulation

nonradioactive materials would be separated into lead and non-lead components by a combination

of physical and chemical separation techniques

radioactive lead would be treated at the non-alpha vitrification facility instead of

macroencapsulated by polymer coating at the containment building
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The containment building would process both hazardous and mixed wastes under alternative C

Under alternative C, the containment building would be designed with six separate processing bays as

follows: (1) container openin~content sorting, (2) size reduction/physical separation,

(3) roasting/retorting and amalgamation, (4) wet chemical oxidation, (5) decontamination, and

(6) repackaging/waste characterization. As discussed for ahematives A and B, waste would be processed

through each bay as necessary to properly handle each individual type of waste. If processing associated

with a particular bay is not required for a specific waste, tbe bay would be bypassed. Each bay would

contain the necessary equipment to conduct the respective activities.

The container opening/content sorting bay and the size reductiorr/physical separation bay would have the

same function as discussed above. Hazardous and mixed waste containers would be opened and their

contents sorted by size. Hazardous wastes would be sorted on tables, while mixed wastes would be

sorted using glove boxes. Wastes requiring size reduction would be sent to the size reduction/physical

separation bay. Additionally, hazardous waste that contains lead would be separated into lead and

non-lead components by cutting or disassembling the lead-containing waste items (e.g., removing lead

components such as solder or washers from a piece of equipment). After sorting, dismantling, and/or

size reduction, hazardous waste lead would not be further processed in the containment building; instead,

it would be sent directly to the last bay for repackaging (Hess 1994a).

Approximate y 48 cubic meters ( 1,700 cubic feet) of pumps that contain mercury would be sent to the

third bay for roasting and retorting. The mercury that is captured during the process and additional

elemental mercury wastes would be amalgamated to meet the land disposal restrictions treatment

standards, The amalgamated mercury would be approximately 1 cubic meter (264 gallons) in volume

and would be able to be disposed of at the RCRA-perrnitted disposal vaults. The metal pumps would be

reclassified as a low-level waste and would need no further treatment (Hess 1994b).

Approximately 5 cubic meters(170 cubic feet) of the hazardous and mixed waste metal debris that would

be sent to the containment building contains reactive metals, This waste would be treated in the fourth

bay by wet chemical oxidation to eliminate the reactivity in accordance with the land disposal

restrictions treatment standards, Liquid residuals that are generated during the wet chemical oxidation

process, approximately 15 cubic meters (530 cubic feet), would be collected in a tank truck for treatment

at the non-alpha vitrification facility (Hess 1994b).
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Bulk equipment and debris would be decontaminated in the fifth bay using technologies such as

decreasing, water washing, and/or carbon dioxide blasting. No hazardous lead wastes would be sent to

the decontamination bay. Decontamination solutions would be collected in a tank truck for treatment at

the non-alpha vitrification facility. Mixed wastes that are successfully decontaminated (i.e., the

hazardous component of the waste has been removed) would be reclassified as low-activity equipment

waste and managed in accordance with the proposed alternatives for that treatability group, Hazardous

wastes that are successfully decontaminated would be recycled. Wastes that are not successfully

decontaminated would require further onsite processing.

Wastes would be packaged in the sixth bay. This bay would have equipment to facilitate the packaging

of waste from the various bays into a waste container. Mixed wastes that are successfully treated and/or

decontaminated (i.e., the hazardous component of the waste has been removed) and the pumps that were

roasted/retorted would be reclassified as low-level waste and would be packaged for transport to an

onsite low-level waste disposal facility, Amalgamated mercu~ would be packaged for disposal at

RCRA-permitted disposal vaults, Mixed wastes that are not treated and/or decontaminated (i.e., the

hazardous component of the waste still remains), hazardous wastes that are not decontaminated, and the

dismantled lead hazardous wastes would be repackaged for further processing onsite, Huardous waste

metals that are decontaminated would be reused onsite as a substitute for a new product or would be sold

as scrap (Hess 1994a).

Under alternative C, it is estimated that approximately 80 percent of the hazardous and mixed waste

would be able to be decontaminated. It is estimated that the quantity of spent decontamination solutions

generated during decontamination procedures for both hazardous and mixed wastes would be equal to 50

percent of the infhsent waste volume to the decontamination unit (Hess 1994b),

PROJECT-SPECIFIC ACTIONS:

Min. Exp. Max.
No
Act;.m

A

B

Under the no-action alternative, the containment building would not be constmcted.
a

c
For each alternative, Table B.6- 1 presents the volume of wastes to be

decontaminated and macroencapsulated.
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Table B.6-1. Waste that would be treated between the years 2006 and 2024 in the containment building

under each alternative (cubic meters).a,b

Min. Exp. Max.

~

the containment building would

A

B

c

,601 m3 decontaminated 76,983 m3 decontaminated 275,684 m3 decontaminated

,136 m3 annually) (4,052 m3 annually) (14,510 m3 annually)

$39 m3 macroencapsulated 18,419 m3 macroencapsulated 62,803 m3 macroencapsulated

97 m3 annually) (969 m3 annually) (3,305 m3 annually)

mixed waste only

137,842 m3 decontamination

solution

6,892 m3 liquid residualc

ixed waste only mixed waste only 1,378 m3 solid residualc

129,572 m3 discharged to outfall

i,062 m3 decontaminated 51,680 m3 decontaminated 185,468 m3 decontaminated

,372 m3 annually) (2,720 m3 annually) (1 I,000 m3 annually)

53 I m3 macroencapsulated 13,358 m3 macroencapsulated 39,896 m3 macroencapsulated

44 m3 annually) (703 m3 annually) (2,350 m3 annually)

mixed waste only

92,734 m3 decontamination

solution

ixed waste only mixed waste only 4,637 m3 liquid residualc

927 m3 solid residualc

87,170 m3 discharged to outfall

1,120 m3 MW decontaminated 23,409 m3 MW decontaminated 86,o88 m3 MW decontaminated

,86 m3 annually) (1,233 m3 annually) (4,700 m3 annually)

977 m3 HW decontaminated 13,743 m3 HW decontaminated 24,325 m3 HW decontaminated

:09 m3 annually) (723 m3 annually) (1,280 m3 annually)

a. Source: Hess (1995a).
b. To convert to gallons, multiply by 264,2.
c. Treated in the Consolidated Incineration Facility.
d. Waste vnh,mec MW = mixed wn.te UW = hn,nrdn))< waste
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M“, Exp. Max.
No
Action

A

B

m

A~ - For each forecast, only mixed waste would be treated in tbe
c

containment building. The following mixed waste treatability groups would be

processed glass debris, metal debris, equipment, lead, heterogeneous debris, inorganic debris, organic

debris, and composite filters

Min. Exp. Mm.
NO
Actio.

A Alternative B - Only mixed wazte would be treated in the containment building.
B The following mixed waste treatability groups would be processed: glass debris,
c

metal debris, bulk equipment, lead, heterogeneous debris, inorganic debris, and

organic debris.

In the maximum forecasts of alternatives A and B, the volume of spent decontamination solution would

exceed the available treatment capacity for this waste at the Consolidated Incineration Facility, The

containment building would be modified to include a wastewater treatment unit to treat the spent

decontamination solutions. The wastewater treatment process would result in a liquid residual, a solid

residual, and the remainder which would be discharged to a National Pollutant Discharge Elimination

System permitted outfall. The liquid and solid residuals from the wastewater treatment unit would be

treated at the Consolidated Incineration Facility.

Min. EXP,Max.
No
Action

A

B’it c

emative - Both ha2ardous waste and mixed waste would be processed in the
B

containment building. Hazardous waste treatability groups to be decontaminated
c

and/or treated include metal debris (some of which is reactive), bulk equipment, and

lead. Mixed waste treatability groups to be decontaminated and/or treated include metal debris (some of

which is reactive), bulk equipment, elemental mercury and mercury-contaminated process equipment.
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B.7 DEFENSE WASTE PROCESSING FACILITY

OB.IECTIVE:

The Defense Waste Processing Facility is a system for treatment of high-level radioactive waste at SRS.

Defense Waste Processing Facility refers to high-level waste pre-treatnrent processes, the Vitrification

Facility, Saltstone Manufacturing and Disposal, radioactive glass waste storage facilities, and associated

support facilities. The process used to recover uranium and plutonium from production reactor fuel and

target assemblies in the chemical separations areas at SRS resulted in liquid high-level radioactive waste.

This waste, which now amounts to approximately 131 million liters (3.46x107 gallons), is stored in

underground tanks in the F- and H-Areas near the center of SRS. Afier its introduction into the tanks, the

high-level waste settles, separating into a sludge layer at the bottOm Of the tanks and an uPPer laYer Of

soluble salts dissolved in water (supematant). The evaporation of the supematant creates a third waste

fomr, crystallized saltcake, in the tanks, See the Final Supplemental Environmental Impact Statement

Defense Waste Processing Facili@ (DOE 1994a) for details.

The Defense Waste Processing Facility is designed to incorporate the highly radioactive waste

constituents into borosilicate glass in a process called vitrification and seal the radioactive glass in

stainless steel canisters for eventual disposal at a pernranent Federal repository located deep within a

stable geologic (e.g., rock) fornration.

DESCRIPTION:

The Defense Waste Processing Facility system includes processes and associated facilities and structures

TE \ located i” H-, S-,andZ-AreasnearthecenterofSRS. Themajorpartsofthe Defense WastePmcessing

Facility system are listed below:

Pre -treatment (H -Area) - Pre-treatment processes and associated facilities to prepare high-level waste

for incorporation into glass at the Vitrification Facility, including:

● Extended Sludge Processing - a washing process, carried out in selected H-Area high-level waste

tanks, to remove aluminum hydroxide and soluble salts from the high-level waste sludge. The

facility is built, and the process is presently being tested.

. In-Tank Precipitation - a process in H-Area to remove cesium through precipitation with sodium

tetraphenylborate and strontium and plutonium through sorption onto the sodium titanate solids
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from the highly radioactive salt solution. The precipitate would be treated hy the late wash

process; the low radioactivity salt solution that remains would be sent to the Saltstone

Manufacturing and Disposal Facility, The In-Tank Precipitation facility is constructed, and

testing is nearly complete,

● Late Wash - a process to wash the highly radioactive precipitate resulting from In-Tank

Precipitation to remove a chemical (sodium nitrite) that could potentially interfere with operations

in tbe Vitrification Facility. This H-Area facility is presently being designed and constructed.

Vitriflc* ~&ed sum)ort facilities and tructures (S-Are ~ - These facilities include:

. Vitrification Facility - a large building that contains processing equipment to immobilize the

highly radioactive sludge and precipitate portions of the high-level waste in borosilicate glass.

The sludge and precipitate are treated chemically, mixed with frit (finely ground glass), melted,

and poured into stainless steel canisters that are then welded shut. The facility is presently

constructed and undergoing startup testing.

. Glass Waste Storage Buildings - buildings for interim storage of the radioactive glass waste

canisters in highly shielded concrete vaults located below ground level. One buildlng is

completed; one building is in the planning stage.

● Chemical Waste Treatment Facility - an industrial waste treatment facility that neutralizes

nonradioactive wastewater from bulk chemical storage areas and nonradioactive process areas of

the Vitrification Facility. This facility is constructed and in operation.

● Failed Equipment Storage Vaults - shielded concrete vaults that would he used for interim storage

of failed melters and possibly other process equipment that are too radioactive to allow disposal at

existing onsite disposal facilities. These vaults would be used until permanent disposal facilities

can he developed, Two vaults are nearly constructed; four more vaults are planned for the near

future. DOE estimates that a total of approximately 14 vardts would be needed to accommodate

wastes generated during the 24-year operating period covered under the Defense Waste

Processing Facility Supplemental EIS.
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. Organic Waste Storage Tank - A 568,000-liter (1 50,000-gallon) capacity aboveground tank that

stores liquid organic waste consisting mostly of benzene. During radioactive operations, the tank

would store hazardous and low-level radioactive waste that would be a byproduct of the

vitrification process as a result of processing high-level radioactive precipitate from the In-Tank

Precipitation process. The tank is constructed and stores nonradioactive liquid organic waste

generated during startup testing of the Vitrification Facility.

Saltstone Manufactu& and Disposa 1 (Z-Area) - Facilities to treat and dispose of the low radioactivity

salt solution resulting from the In-Tank Precipitation pre-treatment process, including:

. Saltstone Manufacturing Plant - a processing plant that blends the low radioactivity salt solution

with cement, slag, and flyash to create a mixture that hardens into a concrete-like m~teri~l c?lled

saltstone. The plant is constructed and in operation to treat liquid waste residuals from the F/H-

Area Effluent Treatment Facility, an existing wastewater treatment facility that serves the tank

famrs. The plant is ready for treatment of the low radioactivity salt solution produced by In-Tank

Precipitation.

. Saltstone Disposal Vaults - large concrete disposal vaults into which the mixture of salt solution,

flyash, slag, and cement that is prepared at the Saltstone Manufacturing Plant is pumped. After

cells in the vault are filled, they are sealed with concrete. Eventually, the vaults will be covered

with soil, and an engineered cap constructed of clay and other materials will be installed over the

vaults to reduce infiltration by rainwater and leaching of contaminants into the groundwater. Two

vaults have been constructed. DOE estimates that 13 more vaults would be constructed over the

life of the facility (DOE 1994a).

Note that the treatment, storage, and disposal facilities described as part of Defense Waste Processing

Facility are not considered in this EIS.

PROJECT-SPECIFIC ACTIONS

Min. EXP.Max
NO
Action

A

B

c
m

Under each alternative, the Defense Waste Processing Facility would operate until

2018 to process high-level waste stored at SRS.
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B.8 E-AREA VAULTS

OBJECTIVE:

The E-Area vaults would provide disposal and storage for solid, low-level, nonhazardous wastes to

support continuing SRS operations. As presently planned, the facility would include three types of

structures for four designated waste categories: low-activity waste vaults would receive one type of

waste; the long-lived waste storage buildings would accept wastes containing isotopes with half-lives

that exceed the performance criteria for disposal; a third type of structure divided in NO parts,

intermediate-level rrontritium vaults and intermediate-level tritium vaults, would receive WO categories

of waste.

DOE Order 5820,2A, “Radioactive Waste Management,” establishes performance criteria for the

disposal of low-level wastes. A radiological perfomrance assessment is required to ensure that the waste

inventory and the proposed disposal method provide reasonable assurance that the performance

objectives would he met. The radiological performance assessment projects the migration of

radionuclides from the disposed waste to the environment and estimates the resulting dose to people.

DOE has completed tbe mdiological performance assessment for the E-Area vaults and has incorporated

the results into the waste acceptance criteria to define maximum radionucl ide inventory limits that are

acceptable for disposal. DOE would construct additional vaults of the current designs or alternate

designs that can be demonstrated to achieve the performance objectives.

For purposes of analysis in this EIS, low-level wastes that are not stabilized prior to disposal (except for

suspect soils and naval hardware) would be certified to meet the waste acceptance criteria for disposal in

the low-level waste vaults. The analyses do not distinguish between the waste forms that are sent to

vault disposal. It was assumed that the impacts were a function only of the volume of waste disposal (the

number of low-activity waste and intermediate-level waste vaults) for each alternative.

DESCRIPTION:

The Waste Management Activities for Groundwater Protection Final Environmental Impact Statement \ ‘1%

(DOE 1987) and its Record of Decision (53 FR 7557) identified vaults as one of several project-specific

technologies considered for new disposal/storage facilities for low-level radioactive waste. One of the

actions was construction of a new “vault design” low-level radioactive waste facility in E-Area adjacent

to the existing Low-Level Radioactive Waste Disposal Facility.
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The E-Area vaults are centrally located between the NO chemical separation areas (F-Area and H-Area)

near the center of SRS and consist of thr~ types of facilities. Below-grade concrete vaults (referred to

as intermediate-level waste vaults) would be used for disposal of containerized intermediate-activity

tritiated and nontritiated waste. Above-grade concrete vaults (referred to as low-activity waste vaults)

would be used for disposal of containerized low-activity waste. On-grade buildings (referred to as

long-lived waste storage buildings) would be used for storage of containerized spent deionizer resins and

other long-lived wastes.

An intermediate-level nontritium vault is a concrete structure approximately 58 meters (1 89 feet) long,

15 meters (48 feet) wide, and 9 meters (29 feet) deep with a seven-cell configuration. Exterior walls are

0,76 meters (2- 1/2 feet) thick and interior walls forming the cells are 0.46 meter (1- 1/2 feet) thick.

Walls are stmcturally mated to a base slab which is approximately 0.76 meter (2-1/2 feet) thick and

extends past the outside of the exterior walls approximately O.6 meter (2 feet) (WSRC 1994c). An

TC intermediate-level nontritium vault has approximately 4,400 cubic meters (1.55x105 cubic feet) of usable

waste disposal capacity (Hess 1995b).

An intermediate-level tritium vault is structurally identical to the intermediate-level nontritium vault

except for length and depth. The intermediate-level tritium vault is 2 feet deeper and approximately

57 feet long with a two-cell configuration, The intermediate-level tritium vault has approximately

‘c I 400cubicmeters( 14,000cubicfeet) ofusablewastedisposal capacity (Hess 1995b). Oneoftlre

intermediate-level tritium vault cells has been fitted with a silo storage system designed to house tritium

crucibles.

Shielding blocks and raincovers are provided during cell loading operations, Reinforced concrete blocks

are positioned across the width of a cell to provide personnel shielding from the radioactive materials

within the cell. The raincover is a roof-truss-type of steel structure that fits around the cells’ walls to

completely cover the cell opening. Raincovers are installed on a cell until interim closure is

accomplished.

Waste containers placed in an intermediate-level vault cell would be encapsulated in grout. Successive

grout layers are cured before installing additional waste containers, A permanent roof slab of reinforced

concrete that completely covers the vault cells would be installed after the cells in a vault have been

tilled. Final closure would be petiormed after vaults were tilled by placing an earthen cover with an

engineered clay cap over the entire vault area (WSRC 1994c).
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At this time, one intermediate-level nontritium vault and one intermediate-level tritium vault have each

been constructed. It is assumed that future intermediate-level vaults would be constructed in a combined

single vault configuration of nine cells housing both tritiated and non-tritiated intermediate-activity

waste (Hess 1994e), The vault construction would be identical to the intermediate-activity nontritium

vaults except that the structure would be approximately 75 meters (246 feet) long, No silos would be

provided for tritium crucibles. The usable disposal capacity of each vault would be approximately

5,300 cubic meters (1.87x 105 cubic feet).

The low-activity waste vaults are concrete structures approximately 200 meters (643 feet) long by

44 meters (I 45 feet) wide by 8 meters (27 feet) deep. Each vault contains 12 cells with approximate) y

30,500 cubic meters ( 1.07x 1(J6 cubic feet) of usable waste disposal capacity. At this time, one low-

activity waste vault has been constructed. End, side, and interior walls of each module are 0.61 meter

(2 feet) thick. The low-activity waste vault walls are structurally mated to the footers, and the floor slabs

are poured between and on top of the footers.

Low-activity waste vaults have a permanent41 -centimeter ( 16-inch) thick, poured-in-place concrete roof

to prevent the infiltration of rainwater and are corrstructed on poured-in-place concrete pads with

sidewalls, When the vaults are tilled to capacity, a closure cap would be used to cover the concrete roof

to further reduce the infiltration of water. Each cell within the vault has a means of collecting and

removing water that enters the vault.

Low-activity waste to be disposed of would be containerized and stacked using an extendible boom

forklift, Low-activity waste would be packaged in various approved containers such as steel boxes and

Department of Transportation-approved drums. Packaging and stacking would be similar to the

TE

TC

TC

TE

engineered low-level trench operation for low-activity waste (see Appendix B .27). ( ‘rC

Each low-activity waste vault would be closed in stages, Individual cells would be closed, then the entire

vault area would be closed. Low-activity waste vault final closure consists of placing an earthen cover

with an engineered clay cap over the entire vault area (WSRC 1994c).
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Long -Lived Waste Stora~e Buildirt@s

The long-lived waste storage buildings would be built on-grade and consist of a poured-in-place concrete

slab covered by a steel, pre-engineered, single-span building. The floor slab would be 15 meters

(50 feet) square, and the building would be approximately 18 meters (60 feet) square and 6.1 meters

(20 feet) high. The floor slab would be 0.3 meter (1 foot) thick with integral deep footings and surface

containment curbs around each side. The building would extend past the concrete floor slab on each

side. This area would be covered with compacted, crushed stone on three sides, and the fourth side

would be covered with a poured-in-place, reinforced concrete pad. This pad would provide an access

ramp for vehicle travel into the long-lived waste storage building.

Process water deionizes from Reactors would be stored in the long-lived waste storage building that has

been constructed in the E-Area. These deionizes contain carbon-14 which has a half-life of 5,600 years

(WSRC 1994b). The building would be able to store a total of 140 cubic meters (4,S39 cubic feet) of

waste. Wastes would be placed using a forklift and would be containerized and provided with adequate

shielding. DOE plans to build additional storage buildings as needed (WSRC 1993b).

Afier long-lived waste storage buildings are filled with waste containers, the equipment and personnel

access doors would be closed and locked, Long-lived waste storage buildings would not be permanent

disposal facilities (WSRC 1994c). The disposition of the long-lived waste has not been determined and

would be subject to a subsequent National Environmental Policy Act (NEPA) evaluation. Long-lived

wastes would continue to be stored for the duration of the 30-year analysis period for each alternative

TC I andforecastconsidered inthisEIS.

PRO~CT-SPECIFIC ACTIONS:

Min. EXP.Max,
No
Action

TE A

m

Under the no-action alternative, the E-Area vaults would be used for disposal of
B

low-activity and intermediate-activity wastes. Low-activity wastes planned for
c

disposal in the E-Area vaults include low-activity job-control waste, offsite

TC
job-control waste, low-activity equipment waste, and low-activity soils. Nonmixed alpha waste would

also be segregated for disposal in low-activity waste vaults. Intermediate-activity wastes planned for

disposal in vaults include tritiated job-control waste, tritiated soils, tritiated equipment wastes, and

intermediate-activity job-control waste, Long-lived waste would be stored in the long-lived waste

storage building.
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Min. Exp, Max,
No —
A,tton

A

“m

Under alternative A, the E-Area vaults woufd be used for disposal of the same
B

low-level waste identified under the no-action alternative. I Tc
c

M,” Exp. Max.
No
Action

A

@

Under alternative B, the E-Area vaults would be used for disposal of low-activity
B

c
job-control waste, offsite job-control waste, low-activity soils, low-activity

equipment, intermediate-activity job-control waste, tritiated job-control waste,

intermediate-activity equipment, tritiated equipment, tritiated soils, and compacted low-level waste. I

Nonmixed alpha waste would also be segregated for disposal in low-activity waste vaults. Low-activity

job-control and equipment waste treated by offsite commercial vendors would also be returned to SRS
TC

for disposal in the low-activity waste vaults, I

hlin. Exp. Ma,.
No
Aclban

A

“Q

Under alternative C, the E-Area vaults would be used for disposal of the same waste
B as indicated under alternative B, except for off-site commercial vendor-treated
c TC

low-activity job-control and equipment waste, from the year 1995 to 2005. After

2006, when the non-alpha vitrification facility begins operation, all low-level waste would be disposed of

by shallow land disposal.

Estimated volumes for long-lived waste storage and low-level waste vault disposal for each alternative

arepresented in Tables B,8-1 and B.8-2.
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Table B.8-1. Estimated volumes mdnumber ofadditional buildings required forstoring long-lived

waste under each altemative.a

Min. Exp. Max.

3,333 m3
24 buildings

A 1,033 m3 3,333 m3 4,672 m3
7 buildings 24 buildings 34 buildings

B 1,033 m3 3,333 m3 4,672 m3
7 buildlngs 24 buildlngs 34 buildings

c 1,033 m3 3,333 m3 4,672 m3
7 buiidlngs 24 buildings 34 buildings

a. Source: Hess(1994b).

Table B.8-2. Estimated volumes oflow-level waste mdnumber ofaddltional vaults required foreach

alternative (cubic meters).a

A

B

c

Min.

254,254 m3
9 low-activity waste vaults

15,045 m3
2 intermediate-level waste vaults

45,546 m3
I Iow-activity waste vaults

13,878 m3
2 intermediate-level waste vaults

70,672 m3
2 low-activity waste vaults

5,831 m3
1 intermediate-level waste vaults

Exp. Max.

351,099 m3
10 low-activity waste vaults

28,912 m3
5 intermediate-level waste vaults

356,767 m3 933,637 m3
I2 low-activity waste vaults 31 Iow-activity waste vaults

28,912 m3 166,201 m3
5 intermediate-level waste vaults 31 intemedlate-level waste

vaults

61,471 m3 250,595 m3
1 Iow-activity waste vaults 8 low-activity waste vaults

27,013 m3 48,730 m3
5 intermediate-level waste vaults 9 intermediate-leve I waste vaults

86,170 m3 168,499 m3
2 low-activity waste vaults 5 low-activity waste vaults

I0,953 m3 16,032 m3
2 intermediate-level waste vaults 3 intermediate-level waste vaults

a, Source: Hess(1995b).
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B.9 EXPERIMENTAL TRANSURANIC WASTE ASSAY FACILITY/

WASTE CERTIFICATION FACILITY

O~CTIVE:

The Experimental Transumnic Waste Assay Facility, which is not currently operating, is designed to

weigh, assay, and x-ray drums of alpha waste to ensure they are properly packaged to meet the waste

acceptance criteria of the transuranic waste storage pads, low-activity waste vaults, or RCRA-permitted

disposal vaults, The Waste Certification Facility provides certification capabilities for disposal of

nonmixed and mixed alpha waste (10 to 100 nanocuries of transuranic activity per gram), The

Experimental Transuranic Waste Assay Facility/Waste Certification Facility is designed to accept only

vented 55-gallon drums of waste.

DESC3UPTION:

The Experimental Transuranic Waste Assay Facility/Waste Certification Facility would ensure that SRS

transuranic waste meet the acceptance criteria established by the Waste Isolation Pilot Plant, The criteria

identifi the numerous requirements that must be met to allow transuranic waste to be disposed at the

Waste Isolation Pilot Plant, including but not limited to packaging, waste characterization, and

radiological content.

The overall facility is housed in a metal building in E-Area. The facility was constructed in two parts.

The Experimental Transuranic Waste Assay Facility portion is 15 meters (50 feet) wide by 9.1 meters

(30 feet) long and 4.3 meters (14 feet) high. The assay bay has the capacity to temporarily hold a

100-drum backlog of waste while operating. The facility handles one drum at a time. Each drum is

x-rayed to see if proper waste forms have been packaged and weighed to assist assay calculation. The

drum is assayed for alpha radioactivity measured in rranocuries per gram of waste. The weight of the

container is subtracted from the weight of the container plus contents to ensure that the assay calculation

is done on the waste only (WSRC 1992a),

The Waste Certification Facility pertion has a packaging bay measuring 10 meters (33 feet) wide,

16 meters (53 feet) long, and 9 meters (30 feet) high and side offices that are 4.6 meters(15 feet) wide,

5.2 meters (17 feet) long, and 4.3 meters (14 feet) high. The facility was originally designed to certify

and band drums in 7-drum arrays and load them for shipment to the Waste Isolation Pilot Plant, The

packaging bay is equipped with an 18-metric-ton (20-ton) bridge crane for the loading operations. The

packaging bay has the capacity to temporarily hold a 56-dmm backlog while operating (WSRC 1992a).

TC

) Tc

B-39



DO~S-0217
July 1995

n

m

1

•B

J’

B-14



DOE/EIS-0217
July 1995

The FiH-Area Eftluent Treatment Facility decontaminates wastewater through a series of steps

consisting ofpH adjustment, sub.micron filtration, heavy-metal andorganic adso~tion, reverse osmosis,

and ion exchange. Thetreatment steps concentrate thecontaminants into asmaller volume ofseconda~

waste, which isthenfufiher concentrated by evaporation. Thewaste concentrate is eventually disposed

ofinthe Z-Area Saltstone Manufacturing and Disposal Facili~. Thetreated effluent is analyzed to

ensure that it has been properly decontaminated and discharged to Upper Three Runs through permitted

outfail H-016 (D0E 1986b)ifit meets the National Pollutant Discharge Elimination System discharge

criteria. Theeffluent's chemical content isregulated bythe F~-Area Effluent Treatment Facili~

Wastewater Permit, and the discharge radionuclide limits are set by DOE Order 5400.5, “Radiation

Protection of the Public and the Environment.”

PROJECT-SPECIFIC ACTIONS:

Min. Exp. Max.
No
Action

.4

m

Under each alternative, the F/H-Area Effluent Treatment Facility would continue to
B

treat low-level radioactively contaminated wastewater. The expected forecast
c

wastewater flow into the F/H-Area Effluent Treatment Facility from current F- and

H-Area operations (based on historical data) is approximately 62,000 cubic meters per year, or 1.8x 106

cubic meters over the 30-year analysis period. The volume of F- and H-Area wastewater to be treated at

the Effluent Treatment Facility is approximately 14.7x106 cubic meters over 30 years for the maximum

forecast and 9.3 x 105 cubic meters over 30 years for the minimum forecast (Todaro 1994), An increased

volume of waste is expected due to the projected increase in environmental restoration activities and

operation of the Defense Waste Processing Facility over a 30-year period. Investigation-derived wastes

from environmental restoration activities (aqueous liquids from groundwater monitoring wells), which

would be treated at the F/H-Area Effluent Treatment Facility, are currently projected at approximately

27,838 cubic meters (7.35x106 gallons) over the 30-year period (Hess 1995a) for the expected waste

forecast. For the maximum waste forecast, the volume of investigation-derived wastes to be treated at

the F/H-Area Effluent Treatment Facility is estimated to be approximately 44,800 cubic meters

(1. 18x 107 gallons) over the 30-year period. For the minimum waste forecast, the volume of

investigation-derived wastes to be treated at the F/H-Area Effluent Treatment Facility is estimated to be

approximately 3,964 cubic meters (1.135x106 gallOns) Over the 30-year period. The Defense Waste

Processing Facility is expected to generate approximately 37.8 cubic meters (1 0,000 gallons) per day of

recycle wastewater (at 75 percent attainment) or 22.7 cubic meters (6,000 gallons) per day at 45 percent

attainment after radioactive operations have begun. The Defense Waste Processing Facility wastewater

would be processed by the tank farm evaporators and the overheads treated at the F/H-Area Effluent

Treatment Facility. During nonradioactive startup testing, the Defense Waste Processing Facility is

ITE
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expected to generate approximately 18.9 cubic meters (5,000 gallons) per day of wastewater to be treated

TE I directly attheF/H-AreaEffluentTreatmentFacility. Table B.10-2presentsadditionalvolumesof

wastewater to be treated at the F/H-Area E~uent Treatment Facility as a result of Defense Waste

Processing Facility recycle and investigation-derived wastes from groundwater monitoring well

operations.

TE ] Table B.1O-2. Additional volume of wastewater to be treated at the F/H-Area Effluent Treatment

Facility over the 30-year analysis period (cubic meters).a,b

I

TC

Min. Exp. Max.

358,966 m3

A
335,092 m3 358,966 m3 375,883 m3

B 335,092 m3 3583966 m3 375,883 m3

c 335,092 m3 358,966 m3 375,883 m3

a. Source: Todaro (1994> Hess ( 1995a).

b. To convert to gallons, multiply by 264.2,
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B.11 HAZARDOUS WASTE/MIXED WASTE DISPOSAL VAULTS

OBJECTIVE:

DOE Order 5820.2A establishes performance objectives for the disposal of low-level wastes, including

mixed low-level wastes. A radiological perfomumce assessment is required to ensure that the waste

inventory and the proposed disposal method provide reasonable assurance that the performance

objectives of DOE Order 5820,2A will be met. The radiological performance assessment projects the

migration of radionuclides from the disposed waste to the environment and estimates the resulting dose

to man. DOE has submitted a RCRA permit application to the South Carolina Department of Health and

Environmental Control (SCDHEC) requesting permission to construct 10 Hazardous Waste/Mixed

Waste Disposal Vaults. A radiological performance assessment will be prepared at a later date to

determine the performance of the Hazardous Waste/Mixed Waste Disposal Vault design and establish

waste acceptance criteria defining the maximum radionuclide inventory limits that are acceptable for

disposal. Based on results from the radiological performance assessment, DOE could determine that

alternative disposal methods meeting RCRA design specifications would also achieve the performance

objectives of DOE Order 5820.2A for certain SRS mixed wastes, For purposes of analysis in this EIS,

RCRA disposal capacity has been based on the current Hazardous Waste/Mixed Waste Disposal Vault’s

design, which conforms to the joint design guidance for mixed waste land disposal facilities issued by

EPA and the Nuclear Regulatory Commission in 1987,

DESCRIPTION

RCRA-permitted disposal vaults were addressed in the Wasle Management Activities for Groundwarer

Protecriotr Final EIS, and DOE decided to construct and operate these vaults (53 FR 7557; March 2,

1988). Since then, DOE has submitted a RCRA permit application to SCDHEC to construct 10

Hazardous WasteMixed Waste Disposal Vaults in the central portion of SRS about 0.80 kilometer

(0.5 mile) northeast of F-Area. Once the permit application is approved by SCDHEC, the vaults would

be constructed and operated. They would be above-grade reinforced concrete vaults designed for the

permanent disposal of hazardous and mixed waste generated at various locations throughout SRS. The

disposal vaults would be permitted as landfills in accordance with 40 CFR 264, Subpart N, and

designated as Buildings 645-lG through 645- 10G.

The approximate outside dimensions of each vault would be 62 meters (205 feet) long by 14 meters

(46.5 feet) wide by 7.8 meters (25.7 feet) high. Each vault would contain four individual waste cells

which could each contain 300 concrete disposal containers or 2,250 55-gallon drums. This is equivalent
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to a capaci~ of 2.3 acre-feet or a usable capacity of approximately 2,300 cubic meters (8 1,200 cubic

feet) (Hess 1994e). Wastes would meet land disposal restriction standards prior toplacement inthe

Hazardous Waste/Mixed Waste Disposal Vaults. Liquid wastes would not redisposed inthese vaults.

Each vault would contain a Ieachate collection system, leak-detection system, and primary and secondary

containment high-density polyethylene liners. Thewaste would beplaced inthecells using acrane anda

closed circuit camerdmonitoring system. Thewaste would generally betransported tothe vaultsin

either concrete containers or55-gallon drums. During thetime that waste is being placed in the vault,

each individual waste cell would recovered with temporaW steei covers. Once each individual vauh

was filled, apemanent reinforced concrete capwould beadded tothe structure. After thelastvaultis

sealed, thearea sumounding thevaults would be backfilled with soil tothetop of the roofs. Acoverof

low permeability material would be constructed over the top of the soil backfill and the vaults.

Wastes planned for disposal in the Hazardous Waste/Mixed Waste D}sposal Vaults would include

vitrified mixed wastes from the M-Area Vendor Treatment Facility; stabilized ash and blowdown wastes

from the Consolidated Incineration Facili~, macroencapsulated wastes from the containment building;

gold traps, safe~/control rods, In-Tank Precipitation filters, Defense Waste Processing Facility late wash

filters, and mercuV-contaminated process equipment; and vitrified wastes from the alpha and non-alpha

vitrification facilities.

PROJECT-SPECIFIC ACTIONS:

Min. EXP.Max
No
Action

A

Q

Under the no-action alternative, RCRA-permiteed disposal would only be used for
a

the disposal of mixed waste. Mixed waste planned for disposal includes vitrified
c

wastes from the M-Area Vendor Treatment Facility, gold traps, safe~/control rods,

In-Tank Precipitation filters, and Defense Waste Processing Facility late wash filters. In-Tank

Precipitation and Defense Waste Processing Facility late wash filters would not be disposed of

immediately because they must be stored for a period of time prior to disposal to allow for offgassing,

Due to the limited amount of treatment under the no-action alternative, only 2,182 cubic meters

(77,000 cubic feet) of mixed waste would be suitable for placement in RCRA-permitted disposal over the

30-year analysis period. Because each vault has a usable capacity of 2,300 cubic meters (8 1,200 cubic

feet), a single vault would be sufficient to meet onsite disposal capacity requirements under the no-action

alternative. This vault would begin accepting waste in 2002.
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Under each of the action alternatives, DOE plans to treat both hazardous and mixed

waste (including alpha waste containing 10 to 100 nanocuries per gram

transuranics) onsite and send residuals to onsite RCRA-permitted disposal. DOE

would build additional vaults as needed to provide for RCRA-permitted disposal capacity needs, The

additional vaults would be identical in construction to the initial vault.

M,”. EXP,Mw.
No
A.cion

A

m

Wastes that would be placed in the vaults under alternative A include vitrified
a

wastes from the M-Area Vendor Treatment Facility; stabilized ash and blowdown
c

wastes from the Consolidated Incineration Facility; macroencapsulated mixed

wastes treated in the containment building gold traps, safety/control rods, In-Tank Precipitation and

Defense Waste Processing Facility late wash filters, and mercury-contaminated process equipmenC and

macroencapsulated mixed alpha wastes.

Min. EXP.Max
NO _
Act,..

A

m

Wastes planned for RCRA-pemritted disposal under alternative B include vitrified
B

wastes from the M.Area Vendor Treatment Facility, stabilized ash and blowdown
c

wastes from the Consolidated Incineration Facili~, macroencapsulated mixed

wastes treated in the containment building; gold traps, safety/control rods, In-Tank Precipitation and

Defense Waste Processing Facility late wash filters, and mercury-contaminated process equipment;

vitrified soils and sludges from the non-alpha vitrification facility; and macroencapsulated mixed alpha

wastes,

Min. EXP.Max
No _
Action

A

a

Wastes planned for RCRA-pernritted disposal under alternative C include vitrified
B

wastes from the M-Area Vendor Treatment Facility; stabilized ash and blowdown
c

wastes from the Consolidated Incineration Facility; gold traps, safe&/control rods,

and In-Tank Precipitation and Defense Waste Processing Facility late wash filters; amalgamated

radioactive mercury; vitritied hazardous and mixed wastes from the non-alpha vitrification facility;

macroencapsulated mixed alpha wastes; and vitri tied mixed wastes containing 10 to 100 nanocuries pel

gram transuranics from the alpha vitrification facility.
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Table B. 11-1 presents the different volumes of waste Mat would be disposed and the number of vaults

required for each alternative.

Table B.1 1-1. Estimated volumes of hazardous and mixed wastes and the number of vaults required for

I each alterrsative(cubic meters).a,b

Min. Exp. Max.

I

TC

A

B

c

2,182 m3
1 vault

46,260 m3 140,025 m3 797,796 m3

21 vaults 61 vaults 347 vaults

44,734 m3 47,570 m3 ‘ 220,513 m3
20 vaults 21 vaults 96 vaults

1

21,803 m3 I 90,223 m3 I 254,698 m3

10 vaults 40 vaults 111 vaults

a. Source Hess (1995a).
b. To convert to gallons, multiply by 264.2.
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B.12 HAZARDOUS WASTE STORAGE FACILITIES

OBJECTIVE:

The hazardous waste storage facilities would provide storage capacity for SRS containerized hazardous

wastes in accordance with RCRA requirements,

DESCRIPTION:

Hazardous wastes generated at various locations throughout SRS are stored in three RCRA-permitted

hazardous waste storage buildings and on three interim status storage pads in B- and N-Areas. These

locations are collectively referred to as the Hazardous Waste Stomge Facility. For RCRA permitting

purposes Building 645-2N is included in the Hazardous Waste Storage Facility permit, However, since

Building 645-2N is used for the storage of mixed waste, it is discussed under mixed waste storage in

Appendix B. 16, [ TE

The three RCRA-permitted hazardous waste storage buildings are Buildings 71 O-B, 645-N, and 645-4N.

Buildings 710-B and 645-4N are completely enclosed structures with metal roofs and sides.

Building 645-N is a partially enclosed metal building; two sides of the building are sheet metal while the

remaining two sides are enclosed by a chain-link fence with gates. Usable storage capacities of each of

the hazardous waste storage buildings are as follows: Building 710-B, 146 cubic meters (5,200 cubic

feet~ Building 645-N, 17 I cubic meters (6,000 cubic feet> and Building 645-4N, 426 cubic meters

(15,000 cubic feet) (WSRC 1993e). The three buildings rest on impervious concrete slabs.

Building 645-N and Building 710-B are divided into waste storage cells that have concrete curb

containment systems. Building 645-4N has a single bay with a concrete curb containment system. In

Buildings 645-N and 645-4N, the floor of each storage cell (or, for Building 645-4N, the floor in general)

slopes toward an individual sump for the collection of released liquids. Hazardous waste is stored

primarily in 55-gallon Department of Transportation-approved drums. However, metal storage boxes

may be used to store solid wastes. Containers are stored on wooden pallets, and the boxes have metal

risers to elevate them off the floor. Once DOE has accumulated enough containers, they are transported

to an offsite RCRA treatment and disposal facility.

The Solid Waste Storage Pads are open storage areas located on the asphalt pads within the fenced area

of N-Area. Waste Pad 1 is located between Building 645-2N and Building 645-4N; Waste Pad 2 is

located between Building 645-4N and 645-N; and Waste Pad 3 is located east of Building 645-N.

Hazardous waste is stored in 55-gallon Department of Transportation-approved drums or in metal boxes,
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Only solid wastes are stored on the Solid Waste Storage Pads. The combined usable storage capacity of

the Solid Waste Storage Pads is 1,758 cubic meters (62,000 cubic feet) (WSRC 1993e). The asphalt pads

are sloped to drain rainwater; the containers are placed on pallets and the metal boxes have risers to

prevent rainwater from coming into contact with them. Once DOE has accumulated enough containers,

they are transported to an offsite RCW treatment and disposal facility.

Hazardous wastes are also stored in the interim status storage building, Building 3 16-M, The building is

essentially an above-grade concrete pad with a pavilion-like structure surrounded by a chain-link fence.

The pad is curbed on three sides the fourth side is built to a sufficient elevation to ensure drainage to

static sumps within the pad. Hazardous waste is containerized in 55-gallon drums. The building

measures 37 meters ( 120 feet) by 15 meters (50 feet) with an actual storage area of 30 meters ( 100 feet)

by 12 meters (40 feet). The building has maximum usable capacity of 1! 7 c~lbic meters (4, !00 cubic

feet).

Hazardous wastes stored in the Hazardous Waste Storage Facility and Building 3 16-M include, hut, are

not limited to the following: lead; organic, inorganic, heterogeneous, glass, and metal debris; equipment

composite filters; paint wastes; organic sludges and liquids; soils; inorganic sludges; still bottoms from

onsite solvent distillation; and melt waste from the onsite lead melter.

PROJECT-SPECIFIC ACTIONS:

Min. EEP.Mm.
No
Action

A

B

c
m

M>”,Exp. Mm.
No —

L I I

Min. Exp. Max.
No
Action

TC A
B

c
Q

Under the no-action alternative, hazardous wastes would continue to be sent offsite

for treatment and disposal. Therefore, additional hazardous waste storage would not

be required.

Alternatives A a nd B - All hazardous wastes would be sent offsite for treatment

and disposal or would be incinerated onsite. Accordingly, additional hazardous

waste storage would not be required.

Alternative C - All hazardous wastes would he sent offsite for treatment and

disposal or treated onsite at the containment building, Consolidated Incineration

Facility, or non-alpha vitrification facility. Accordingly, additional hazardous waste

storage would not be required.
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B.13 HIGH-LEVEL WASTE TANK FARMS

OBJECTIVE:

In F- and H-Areas there are a total of 50 active waste tanks designed to store liquid high-level waste.

These tanks and associated equipment are known as the F- and H-Area tank farms. The primary purpose

of the tank farms is to receive and store liquid high-level waste until the waste can be treated into a form

suitable for final disposal, Liquid high-level waste is an aqueous slurry that contains soluble salts and

insoluble sludges, each of which has high levels of radionuclides. Tables B. 13-1 and B. 13-2 present tbe

chemical and radionuclide composition of the high-level radioactive waste. The potential environmental

impacts of storing high-level waste in the tank farms were evaluated in the Double-Shell Tarrkfor

Defense High-LeveI Radioactive Waste Storage, Environmental Impact Statement (DOE 1980).

Table B.13-1. Typical chemical composition of SRS liquid high-level waste.

Component s]udgea,b, percent by weight Supematantc, percent by weight

Sodium nitrate 2.83 48,8

Sodium nitrite

Sodium hydroxide

Sodium carbonate

Sodium tetrahydroxo aluminum ion

Sodium sulfate, anhydrous

Sodium fluoride

Sodium chloride

Sodium metasilicate

Sodium chromate

Nickel (II) hydroxide

Mercury (II) oxide

Uranyl hydroxide

Iron oxide

Aluminum oxide

Mangrmese oxide

Silicon oxide

Zeolite

—

3.28

—

—

I .94

1.6

3.4

30.1

32.9

0.51

5.9

3.7

12,2

13,3

5.21

11,1

5.99

0.18

0.37

0.14

0.16

—

—

—

—

—

—

a. Source: WSRC (1992b).
b. Analysis of insoluble solids (dry basis).
c. Analysis of soluble solids (dry basis).
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Table B.13-2. Typical radionuclide content of combined supematant, salt, and sludge in tanks in the

F- and H-Area tank farms (curies per Iiter).a

F-Area tanks H-Area tanks

Sample Sample Sample Sample
Radionuclide Composite highest value lowest value Composite highest value lowest value

Tritium

Srrontium-89

StrOntium-90

Yttrium-90

Ytlrium-9 1

ZircOnium-95

Niobium-95

Ruthenium- 106

Rhodium-106

Cesium-137

Barium-237

Cerium- 144

Praeseodymium- 144

Promethium-147

Umrrium-235

Uranium-238

Plutonium-238

PlutOnium-239

PlutOnium-240

PlutOnium-24 I

Americium-24 I

Curium-244

—

0,0232

0.951

0.951

0.0396

0.0608

0.135

0.0254

0.0254

1.03

0.951

0.370

0.370

0.262

2.22x1&8

8.72xl&7

4.49 X1O-5

2.59x10-4

7.93 XI0-5

0.00225

a. Source: WSRC (1992b),

.

0.291 —

47.6 0.00145

47.6 0.00145

0.502

0.766

1.66

0.206 2.51x I&6

0.206 2.51x1m6

3.43 0.0661

3.17 0.0608

2.91

2.91

1.72 4.76x IW4

l,61x10-7 1.48x10-9

7,66x 10-6 1.66x Io-8

6,08x10-4

0.00203 4.23x1 o-6

5.s5xlr4 8.98XI0-7

—

— —

0.00248 —

0.00108 —

0.0248 5.02

1.54 9.25

1.53 9.25

0.0449 0,925

0.0766 1.51

0.166 3.17

0.0925 1.35

0.0925 1,35

1.51 3,43

I .40 3,17

1.14 I ,93

1.14 1.93

0.978 10.30

8.72x10-9 9.78 X1O-8

5.55x I0-8 1.03x Io-6

0.0243 0.106

2.32x10-4 7.66 XIO”4

0.0251

3,17x I0-6

2.22x Io-5 2.54x10-4

—

—

2.91x10-4

2.91 x10-4

—

—

—

—

—

0.0114

0.0103

—

—

2.40 X10-5

I.19XIO-10

1.85xl&11

—

2.59x I&8

—

Approximately 130,600 cubic meters (3.45x 107 gallons) of liquid high-level waste are currently

contained in the 50 waste tanks (WSRC 1994~, Collectively, the tanks are at greater than 90 percent of

usable capacity. During the next 30 years, DOES prima~ objective for its high-level waste program is

to remove the waste from the tanks without adequate secondary containment and prepare it for

vitrification at the Defense Waste Processing Facility (WSRC 1994g). The potential environmental

impacts of operating the Defense Waste Processing Facility and associated high-level waste facilities as
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they are presently designed were exam ined in the Final Supplemental Environmental Impact Statement,

Defense Waste Processing Faciliry (DOE 1994a).

Additionally, DOE is obligated under the Federal Facility Agreement executed by DOE, EPA, and

SCDHEC in 1993 to remove from service those tanks that do not meet secondary containment standards,

that leak, or that have leaked. Of the 50 tanks in service at SRS, 23 do not meet criteria specified in the

Federal Facility Agreement for leak detection and seconda~ containment; these tanks have been

scheduled for waste removal (WSRC 1993f), [ ‘TC

DESCRIPTION:

The high-level waste tank farms include 51 large underground storage tanks, 4 evaporators (only 2 are

operational), transfer pipelines, 14 diversion boxes, 13 pump pits, and associated tanks, pumps, and

piping for transferring the waste (WSRC 199 1). Tank 16 is empty and will remain so. Tank 16 closure

will be addressed under the SRS RCRA Facility Investigation program. The tank farm equipment and

processes are permitted by SCDHEC as an industrial wastewater facility under permit number 17,424-

1W. Tank 50 is permitted separately under an industrial wastewater treatment permit. Twenty-two of the

active tanks are located in F-Area, and 28 are in H-Area (WSRC 199 1). Figure B. 13-1 lists tbe status

and contents of each individual high-level waste tank.

Figure B. 13-2 is a general description of tank farm processes. The tank farms receive waste from a

number of sources, primarily in F- and H-Areas. The wastes were produced as the result of the

separation of useful products from spent aluminum-clad nuclear fuel and targets, SRS currently

generates small amounts of high-level waste as a result of limited production activities. The separations

facilities generate two waste streams which are sent to the tank farms: (1) high-heat waste, which

contains most of the radionuclides and must be aged in a high-heat waste tank before evaporation, and

(2) low-heat waste, which contains a lower concentration of radionuclides and can be sent directly to an

evaporator feed tank. A smaller percentage of the total in fluent to the tank farnrs is generated from other

SRS facilities, including:

. Receiving Basin for Offsite Fuel/Resin Regeneration Facility

. Savannah River Technology Center

. H-Area Maintenance Facility

. Reactor areas (filter backwash)

. F/H-Area Effluent Treatment Facility

. Recycle wastewater from the Defense Waste Processing Facility, when it becomes operational
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The waste is transferred by underground transfer lines (or trucked in from reactor areas and the Savannah

River Technology Center) from point of generation to the F- or H-Area tank farm. To prevent corrosion

TE I ofthecwbonsteel tanks, thewasteisneutialized witbsodiumhydroxide (pH 10-13) (WSRC 1994d, e).

After the waste is put into the tanks, it settles, separating into a sludge layer and an upper water layer

(called the supematant). The sludge consists primarily of oxides and hydroxides of heavy metals

(aluminum, iron, manganese, and mercm’y). The sludge contains more than 60 percent of the

radionuclides (WSRC 1992b). When DOE begins processing the waste, the sludge would first be

slurried using hydraulic skmying techniques and sent to Extended Sludge Processing. Most of the

sludge that would be processed during the next 30 years already resides in the tank farms, having been

‘J’E I depositedduringmorethan4OyearsofSRSoperation(WSRC 1994e). RefertotheFinalSupplemental

Environmental Impact Statement, Defense Waste Processing Facility for a detailed discussion of

Extended Sludge Processing. The spent washwater from Extended Sludge Processing would be returned

to the waste tanks for temporary storage and later evaporation.

The superrratant contains mostly sodium salts and soluble metal compounds (mercu~, chromium, lead,

silver, and barium) with the main radioactive constitl)ent being an isotope of cesi~lm and strontium

(WSRC 1992b). To save tank space, supematant is processed through large evaporators to remove the

TE I water, which reduces the liquid volume by approximately 75 percent (WSRC 1994e). The pu~ose of

evaporating the supematant is to concentrate and immobilize the waste as mystallized salt. Within the

evaporator, the supematant is heated to the boiling point of its aqueous component which induces a vapor

phase (called evaporator overheads). The evaporator overheads are condensed and monitored to ensure

that they do not contain excessive amounts of radionuclides. If necessary, the overheads pass through a

cesium removal column to remove radioactive cesium. Following condensing and monitoring, the

evaporator overheads are sent to the F/H-Area Effluent Treatment Facility for final treatment and

discharge (WSRC 199 I ). The concentrated waste remaining after evaporation is transferred to another

tank, where it forms into a saltcake, The salt would be processed by In-Tank Precipitation when it

becomes operational, where the soluble radioactive metal ions (cesium, strontium, uranium, and

plutonium) would be precipitated using sodium tetraphenylborate or adsorbed on monosodium titanate to

focm insoluble solids, The resulting slurry would be filtered and the solids concentrated. The

concentrated precipitate would be sent to the Defense Waste Processing Facility for vitrification, and the

filtrate would be transferred to the Saltstone Manufacturing and Disposal Facility for disposition in grout

TE I (WSRC 1994d). RefertotheFinalSupp[ementalEnvironmen~alImpactStatement, Defense Waste

Processing Facili@ for a detailed discussion of In-Tank Precipitation.

Each tank farm has two single-stage, bent-tube evaporators that concentrate wastes, Of these four

evaporators, only WO (2H and 2F) are currently operating. The other MO ( 1H and 1F) will no longer be
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operated due to equipment failures and estimated amounts of waste that would come from the

separations facilities, The Replacement High-Level Waste Evaporator is currently scheduled for startup

in May 1999, Without the Replacement High-Level Waste Evaporator, the tank farm would run out of

required tank space, which would force the Defense Waste Processing Facility to stop vitrifying high-

Ievel waste, A project description of the Replacement High-Level Waste Evaporator included in this

appendix prOvides a detailed discussion of this facility.

The primary role of the 2H Evaporator is to evaporate the221 -H separations facility’s low-heat waste

stream, the Receiving Basin for Offsite Fuel waste, the planned Defense Waste Processing Facility

recycle stream, and Extended Sludge Processing washwater. The Defense Waste Processing Facility

recycle [projected at 5,700 to 13,600 cubic meters (1,5 to 3.6x106 gallons) per year] and Extended

Sludge Processing wa:hwater would add large volumes of waste to the tank farms and evaporators.

Further, the Defense Waste Processing Facility recycle stream cannot be “turned off’ in the event of

evaporator problems. Therefore, at least 11,400 cubic meters (3 .Ox106 gallons) of available tank space

must be available prior to the stmtup of the Defense Waste Processing Facility, in addition to the

4,900 cubic meters (1,3x 106 gallons) of emergency spare tank capacity required should a waste tank fail.

Current projections indicate that approximately 12,500 cubic meters (3.3x 106 gallons) of tank space

would be available at the startup of the Defense Waste Processing Facility operations, and available tank

space would remain between 9,000 and 16,000 cubic meters (2.4 and 4.2x 106 gallons) during the

Defense Waste Processing Facility’s operative years (WSRC 1994e), I ‘fE

The primary role of the 2F Evaporator is to evaporate the221 -F separations facili~’s low-heat waste,

high-heat waste, and the 8,000-cubic meter (2. 1x106 gallon) backlog of F-Area high-heat waste in Tanks

33 and 34. Once the backlog is evaporated, the 2F evaporator will become the primary high-heat waste

evaporator for F- and H-Area and assist the H-Area evaporator with the Defense Waste Processing

Facility recycle and Extended Sludge Processing washwater streams (WSRC 1994e), I ‘rE

The 2H and 2F evaporators are each 2.4 meters (8 feet) in diameter and approximately 4,6 to 5 meters

(15 to 16.5 feet) tall with an operating capacity of 6.8 cubic meters (1 ,800 gallons) (WSRC 1991), Each

stainless-steel evaporator contains a heater tube bundle; two steam lifts, which remove the waste

concentrate from the evaporato~ a de-entrainer, which removes water droplets; a warming coil, which

helps prevent salt crystallization within the evaporator and two steam lances, which also inhibit salt

crystallization (WSRC 1991). The evaporator systems also consist of a mercury collection tank, a

cesium removal pumptank and column, a supematant collection and diverting tank (2F only), and a waste

concentrate transfer system.
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In approximately 10 years of operation (1982 through 1993), the maximum amount of evaporator

supematant generated annually from the 2F and 2H evaporators combined was approximately

27,300 cubic meters (7.2x 106 gallons) (Campbell 1994a). The rate at which the evaporator overheads

are generated depends on the heat transfer rate of the evaporator system, the dissolved solids content of

the wastewater feed, and the dissolved solids content maintained within the evaporator pot. Waste

forecasts were calculated assuming scheduled downtime of the evaporators.

Several tanks are used for puposes other than waste storage: Tanks 22,48, and 49 are used for In-Tank

Precipitation; Tanks 40,42, and 51 are used for Extended Sludge Processing; and Tank 50 is used as the

feed tank for the Z-Area Saltstone Manufacturing and Disposal Facility.

The high-level waste tanks are built of carbon steel and reinforced concrete using one of four designs,

DOE plans to remove the high-level waste from the old tanks and transfer it to newer tanks (Type 111)

with secondary containment. Of the 50 tanks currently in use, 23 (Types I, II, and IV designs) do not

meet criteria for leak detection and secondary containment, and 27 tanks (Type 111design) do meet these

TE I criteria(WSRC 1994g). TableB.13-3 describes each typeoftankbythe follo}ving features:

constmction dates, capacity, key design features, and the percentage of total waste volume and

radioactivity. The DoubIe-Shell Tanh for Defense High-Level Radioactive Waste Storage

Errvironrnentai Impac[ S/atemerzt contains a detailed discussion of tank designs.

Ventilation systems for the waste storage tanks va~; some have no active ventilation, while others

maintain negative pressure (approximately -0.5 inches of water) on the structure to ensure that the

direction of unfiltered air flow is into the potentially contaminated structure, For most tank systems, the

exhaust air is treated to remove moisture, heated to prevent condensation at the filters, filtered by high

efficiency pafiiculate air filters, and monitored for radioactive particulate prior to release into the

atmosphere. Exhaust ventilation systems for other waste-handling operations in the tank famrs use an

air-mover system, high efficiency particulate air filtration, and monitoring for radioactive particulate

TE I PriOrtOreleaseintotheatmosphere(WsRC 1994h).
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Table B.13-3. F- and H-Area high-level waste tank features.a

Percent of total
Tank

Percent of total
Construction Capacity of waste stored in radioactive content

type date each tank Key design features this tank type stored in this tank’~pe

1 1951-1953 2.8x I06 liters

(7.4x 105 gallons)

11

111

Iv

1955-1956 4xI06 liters

(I .06.106 gallons)

1967-1981 4.9x 106 ]iters

(1.3x 106galions)

1958-1963 4,9x Io6 liters

(I .3x 106 ga]]ons)

1.5 meter (5-foot) high 12 27
secondary containment
pans

Active waste cooling
systems

1.5 meter (5-foot) high 4
secondary containment
pans

Active waste cooling
systems

Full height secondary 77
containment

Active waste cooling
system

Single steel tank, nO 7
secondary containment

No active waste cooling
systems

8

64

<1

a. Sources: Main (1991); Wells (1994), I TE

The 50 waste tanks currently in use at SRS have a limited service life, The tanks are susceptible to

general corrosion, nitrate-induced stress corrosion cracking, and pitting and corrosion. The

concentrations and volumes of incoming wastes are controlled to prevent corrosion of the carbon steel

tanks. Requirements for accepting waste into the tank famrs for storage and evaporation are determined

by a number of safety and regulatory factors. These are specified in a document which discusses tank

fam waste acceptance criteria, and specifies limits for incoming waste (WSRC 1994i).
TE

In the history of the tank farms, nine of the tanks have leaked detectable quantities of waste from the

primary tank to secondary containment with no release to the environment. A tenth tank, Tank 20, has

known cracks above the level of the stored liquid; however, no waste has been identified leaking through

these cracks (WSRC 1994d). A history of tank leakage and spills is presented in Table B. 13-4. I TC
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Table B.13-4. High-level waste tank leakage and spill history.

Tank Number Tank Type Date Occurrence

1-9 I

8 I 1961

16 II 1972

1983

1989

13 II

37 111

Leakage fr6m primary tank to secondary

containment with no release to the

environments

Fill-line encasement leaked approximately

5,700 liters (1,500 gallons), causing soil
contamination and potential groundwater

contain inationa

Leakage of approximately a few tens of
gallons from secondary containment to the

environment

Spill of approximately 380 liters

(100 gallons~

Transfer line leaked approximately

225 kilograms (500 pounds) of concentrated

(after volume reduction in evaporator) wasted

a. Source: Odum (1976).
b. Source: Poe ( 1974).
c. Source: Boore et al. (1986).
d. Source: WSRC ( 1992c).

Note: These leak sites have been cleaned up or stabilized to prevent the further spread of contamination
and are monitored by groundwater monitoring wells established under SRS’S extensive

groundwater monitoring program. Remediation and environmental restoration of contaminated
sites at the F- and H-Area Tank Farms will be undertaken when waste removal plans for the
tanks are completed and SUTIUSfacility deactivation and decommissioning plans are developed.

Twerr~-three out of the 50 tanks cumently in use (Tanks 1 through 24 except for Tank 16) and their

ancillary equipment do not meet secondary containment requirements (WSRC 1993~.

According to the Federal Facility Agreement executed by DOE, EPA, and SCDHEC, liquid high-level

waste tanks that do not meet the standards set forth in the Agreement may be used for continued storage

of their current waste inventories. However, these waste tanks are required to be placed on a schedule

for removal from service (WSRC 1993 f).

According to the waste removal plan, salt would be removed from the Type III tanks first, and these

tanks would be reused to support tank farrrr evaporator operations and to process Defense Waste

Processing Facility recycle wastewater. The first sludge tanks to be emptied would be old-design tanks,
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which would then be removed from service, The waste removal program includes removing salt and

sludge by mechanical agitators, cleaning the tank interior by spray washing the floor and walls, and

steam/water cleaning the tank annulus if necessary (WSRC 1994g), Waste removal equipment consists

of slurry pump support structures above the tank top, slurry pumps (typically three for salt tanks and four

for sludge tanks); water and electrical service to the slurry pumps; motor and instrument controls; tank

sampling equipment and interior tank washwater piping and spray nozzles (WSRC 1994g), \ Tc

Each tank is currently being fitted with waste removal equipment, including slurry pumps and transfer

jets, According to current operating plans and projected funding, by 2018 DOE expects that the high-

Ievel wastes at SRS would have been processed into borosilicate glass, and the tanks would be empty

(DOE 1994a), This schedule is based on successful completion of several key activities that must be

accomplished before waste removal can begin. These include operation of the in-service evaporators,

restart and operation of Extended Sludge Processing, startup and operation of In-Tank Precipitation, and

startup and operation of the Defense Waste Processing Facility (WSRC 1993f), I TC

PROJECT-SPECIFIC ACTIONS:

Min. EXP.Max.
No
Actim

A

m

Under each alternative, the tank farms would continue to receive waste (including
a Defense Waste Processing Facility recycle wastewater), in Type 111tanks, operate
c

the evaporators to reduce the volume of waste, construct and begin operation of the

Replacement High-Level Waste Evaporator, proceed with waste removal operations as required by the

Federal Facility Agreement, and build no new tanks. Table B. 13-5 presents volumes of waste to be

stored and treated for each alternative.
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Table B.13-5. Volumes of waste to be stored and treated at the F- and H-Area high-level waste tank

farms (cubic meters), a,b,c,d

A

!3

c

Min. Exp. Max.

130,581 m3 existing inventory

22,212 m3 new waste

130,581 m3 existing inventory 130,581 m3 existing inventory 130,581 m3 existing inventory

12,099 m3 new waste 22,212 m3 new waste 27,077 m3 new wastee

I I

130,581 m3 existing inventory 130,581 m3 existing inventory 130,581 m3 existing invento~

1~,@99 m3 ~e,,v ,,l,a~~e ~~,~ !2 ~3 g~~ ~~~t~ ?7 077 rn.3new waste,—, ,..

130,581 m3 existing inventory 130,581 m3 existing inventory 130,581 m3 existing invento~

12,099 m3 new waste 22,212 m3 new waste 27,077 m3 new waste

a, Source: Hess (1994f, g); WSRC (1994fl.
b. To convert to gallons, multiply by 264.2.
c. Waste volumes are not additive because newly generated waste volume would be reduced by approximately

75 percent via evaporation.
d. Under all alternatives, the Replacement High-Level Waste Evaporator would begin operation in May 1999.
e. The 30-year maximum waste forecast indicates that, in order to empty the tarrks as planned by the year 2018,

the existing evaporators would have to be operated at higher rates.
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I TE

OBJECTIVE:

The M-Area Air Stripper treats the M-Area groundwater plume that is contaminated with organic

solvents as part of environmental restoration.

DESCRIPTION:

The M-Area Air Stripper (also called the M-1 Air Stripper), located at Building 323-M, is part of the

pump-and-treat remedial action system designed to remove organic solvents from a groundwater

contaminant plume beneath M-Area. Volatile organic compounds of concern include trichloroethylene

and tetrachloroethylene. The system consists of an air stripper, 11 recovery wells, an air blower, an

effluent-discharge pump, an instrument air system, a control building, and associated piping,

instrumentation, and controls. The average water feed rate to the air stripper is approximately 1.9 cubic

meters (500 gallons) per minute. The National Pollutant Discharge Elimination System permit requires

the treated effluent to have a concentration of not more than 5 parts per billion each of trichloroethylene

and tetrachloroethy lene. Concentrations of volatile organic compounds in the treated effluent have

consistently been less than the detection limit of 1 part per billion. A 20-inch line transports treated

effluent from the air stripper to Outfall M-005 in accordance with National Pollutant Discharge

Elimination System permit criteria.

During construction of groundwater monitoring wells, DOE generates well ~lopment wateL during

routine sampling of SRS groundwater monitoring wells, DOE generates well purge water. DOE collects

the development and purge water (investigation-derived waste) in a tank truck and transports it to the

M-Area Air Stripper for treatment.

PROJECT-SPECIFIC ACTIONS:

Min. EXP.Max.
No
Action

.4

m

Table B. 14-1 presents volumes of hazardous investigation-derived waste from I TE

B

c
groundwater monitoring wells to be treated in the M-Area Air Stripper under each

alternative. These volumes represent a very small portion of the throughput of the

M-Area Air Strippe~ between 5,000 and 32,000 cubic meters (1 .32x 106 and g.45x 106 gallons) over

30 years versus approximately 13,000 cubic meters (3.43x106 gallons) per minute of groundwater.
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Table B.14-1. Volumes of investigation-derived waste from groundwater monitoring wells to be treated

in the M-Area Air Stripper (cubic meters),a,b

Min. Exp. Max.

31,233 m3c

A 5,369 m3d 31,233 m3 31,495 m3e

B 5,369 m3 31,233 m3 31,495 m3

c 5,369 m3 31.233 m3 31,495 m3

a. Source: Hess (1995a).
b. To convert to gallons, multiply by 264.2.

c. The initial annual amount would be 800 cubic meters (2,11x105 gallons). Due to the increase in groundwater
monitoring well activities under environmental restoration, the annual quantity would increase to 1,286 cubic

meters (3.4x 105 gallons).
d. The annual amount would vary from 124 cubic meters (32,800 gallons) to 528 cubic meters (139,000 gallons)

and would average 179 cubic meters (47,300 gallons).

I

e. The annual amount would vary from 806 cubic meters (2. 13x105 gallons) to 1,297 cubic meters
TC (3.43x 105 gallons) and would average 1,050 cubic meters (277x105 gallons) per year.
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B.15 M-AREA VENDOR TREATMENT FACILITY

OBJECTIVE:

, TE

The M-Area Vendor Treatment Facility would provide a vitrification process to treat M-Area

electroplating wastes to meet the land disposal restrictions criteria. The wastes to be treated include the

following six waste streams which were the basis of the initial treatability studies and procurement of the

vitrification subcontractor:

o M-Area plating-line sludge from supematant treatment

. M-Area high-nickel plating-line sludge

. M-Area sludge treatability samples

. Mark 15 filtercake

. Plating-line sump material

o Nickel plating-line solution

The potential impacts of treating these six waste streams were considered in an Environmental

Assessment (DOE 1994b) and a Finding of No Significant impact issued in August 1994, These six I TE

mixed waste streams constitute approximately 2,471 cubic meters (87,300 cubic feet) of mixed waste

(Hess 1995a). \ ‘l-c

Under the Federal Facility Compliance Act, DOE must develop site-specific plans for the treatment of

mixed wastes to the standards established by RCRA. The SRS Proposed Sije Treajmen~ Plarr identified

two additional types of mixed waste for which treatment by the M-Area Vendor Treatment Facility was

determined to be the preferred option:

. uranium/chromium solution

. soils from spill remediation

These mixed wastes streams [approximately 18 cubic meters (635 cubic feet)] would be introduced

directly to the vitrification unit. The treatment of these two additional wastes would not appreciably alter

the processes or timeframe for operation of the M-Area Vendor Treatment Facility. Final decisions

regarding the treatment of these wastes would be made in conjunction with ongoing negotiations with the

State of South Carolina pursuant to the Federal Facility Compliance Act,
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DESCRIPTION:

The M-Area Vendor Treatment Facility would be a temporary vitrification facility; it has not yet been

constructed. Its operation would be linked to the existing M-Area Liquid E~uent Treatment Facility to

treat the electroplating sludges stored in the Process Waste Interim TreatmentiStorage Facility tanks,

waste flushes from the tanks, and drummed wastewater sludge stored in the M-Area mixed waste storage

building. The wastes would be blended in existing M-Area tanks. Stabilizing chemicals and glass-

fomring materials would be added to the mixture, which would then be fed to the vitrification unit.

The offgas scrubber liquid from the vitrification unit would be treated by the M-Area Liquid Effluent

Treatment Facility, which discharges to Outfall M-004 in’accordance with National Pollutant Discharge

Elimination System permit !imits. M--Area Liquid Effluent Treatment Facility fi!ter~~ke and fi!ter media

generated from the treatment of the offgas scrubber liquid effluent would be returned to the Process

Waste Interim TreatmendStorage Facility tanks for blending with other waste feed to the vitrification

unit.

Molten glass from the vitrification unit would be discharged either directly to 71-gallon drums or to a

gem-making machine. The gem-making machine consists of a gob cutter that cuts the glass stream into

small balls of glass that drop onto a steel cooling disk where they harden to form glass gems with a

flattened marble appearance. The gems are then dropped from the cooling disk into a hopper or

71-gallon drum.

The vitrification unit is sized to treat the entire volume of design-basis wastes in one year. It is

anticipated that the 3.03x 106 kilograms (6,26x 105 pounds) of M-Area wastes would be reduced to

1.12x106 kilograms (5.09x105 pounds) of glass. A total waste volume reduction of approximately

~ \ 83percentwmrldbeexpected(WSRC 1994j).

PROJECT-SPECIFIC ACTIONS:

M“. hp. Mm.
No
Action

A

B

Under the no-action alternative, the facility would treat the original six waste
a

streams.
c
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M,,. Exp, Max
No
Action

A

m

Under each alternative except the no-action alternative, the M-Area Vendor

B Treatment Facility would treat the six original waste streams and two additional
TC

c waste streams as described in the Objective section (WSRC 1995).
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B.16 MIXED WASTE STORAGE FACILITIES

OBJECTIVE:

The mixed waste storage facilities would provide storage capacity for SRS containerized mixed wastes in

accordance with RCRA and DOE Order 5820.2A requirements.

DESCRIPTION:

DOE would stnre containerized mixed waste in Building 645-2N, Building 643-29E, BuiIding 643-43E,

Building 316-M, and on the 3 15-4M storage pad and Waste Storage Pads 20 tirough 22. Each of these

mixed waste container storage facilities is discussed belmw.

Three buildings are used to store mixed waste at SRS. Building 645-2N is a RCRA-permitted facility

and is located in the Hazardous Waste Storage Facility in N-Area. Building 645-2N is a steel-framed

building with sheet metal siding and an impervious concrete floor. The building is divided into four

waste storage cells, and each cell has a concrete dike containment system. The floor of each storage cell

slopes toward an individual sump for the collection of released liquids. The actual storage area for the

four cells combined is approximately 60 meters (196 feet) by 14 meters (46 feet). The building has

‘E I usable storagecapaciVof approximately 558cubicmeters( 19,700cubicfeet) (WSRC 1994k), Mixed

waste is primarily containerized in 55-gallon drums or steel boxes. The 55-gallon drums are used to

store both liquid and solid wastes; metal storage boxes are used to store only solid wastes. Containers

are stored on wooden pallets, and the boxes have metal risers which elevate the bottoms of the containers

off the floor.

Two of the mixed waste storage buildings, Building 643-29E and Building 643-43E, have interim status

and are located in E-Area, Building 643-43E was constructed under the approved “General Plant

Project” Categorical Exclusion (CX 9004020, Project S-2842, October 5, 1990). The buildings are

similar in design and construction; only the dimensions are different. The buildings are metal structures

with I-beam frames, sheet metal roofing, partial sheet metal siding, and concrete pad floors, The outside

walls of each building consist of chain-link fencing from tbe ground to a height of about 1.5 meters

(5 feet). The concrete pads are surrounded by reinforced concrete dikes to provide secondary

containment. In Building 643-29E, the floor slopes towards a sump to collect released liquids or other

liquids that enter the storage area. The floor in Building 643-43E is level. Mixed waste is stored in

55-gallon drums and metal storage boxes; if necessa~, concrete culverts are used for shielding. Waste

containers are elevated off the floor to prevent the container bottoms from contacting accumulated
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liquids on the floor. Drums are placed on pallets and the metal boxes are constructed with metal risers.

Other containers such as culverts are also elevated using devices such as pallets, risers, or wooden or

metal blocks. Building 643-29E is 18 meters (6O feet) by 18 meters (60 feet) in size with an actual

storage area of 15 meters (50 feet) by 15 meters (50 feet). The maximum usable storage capacity is

62 cubic meters (2,200 cubic feet) (Hess 1995a). Building 643-43E measures 49 meters ( 160 feet) by

18 meters (6O feet) in size with an actual storage areaof46meters(150 feet) by 15 meters (50 feet) and a

maximum usable storage capacity of619 cubic meters (2 1,900 cubic feet) (WSRC 1994k). I
TE

Mixed waste is also stored in an interim status storage building (Building 3 16-M) in M-Area, The

building is essentially an above-grade concrete pad with a pavilion-like structure surrounded by a chain-

link fence. The pad is curbed on three sides with the fourth side built to a sufficient elevation to ensure

drainage to static sumps within the pad. Mixed waste management practices in the M-Area building are

similar to management practices in the N- and E-Area storage buildings. Mixed waste is primarily

containerized in 55-gallon drums or steel boxes, The building measures 37 meters ( 120 feet) by

15 meters (50 feet) with an actual storage area of 30 meters (100 feet) by 12 meters (40 feet) and a

maximum usable capacity of117 cubic meters (4, 100 cubic feet) (WSRC 1994k). I TE

Three above-grade concrete pads in E-Area would be used to store mixed waste. DOE has submitted (in

May 1992) a permit application for Waste Storage Pads 20,21, and 22. Each waste storage pad consists ITC

of a concrete pad enclosed by a chain link fence but exposed to the elements. To contain leaks and direct

rainwater, the waste storage pads have curbs and sloped foundations that drain to”sumps. Mixed waste

would be stored in 55-gallon drums and carbon steel boxes; concrete culverts and casks are used for

shielding. Only solid waste forms would be stored on the waste storage pads. The pad dimensions are:

Pad 20 [46 meters by 18 inches(150 feet by 60 feet)], Pad21 [46 meters by 16 meters(150 feet by

54 feet)], and Pad 22 [52 meters by 16 meters ( 170 feet by 54 feet)]. The pads have a combined usable

storage capacity of 2,056 cubic meters (72,600 cubic feet) (Hess 1995a),

DOE has submitted a RCRA permit application requesting interim status for a storage pad in M-Area,

Pad 3 15-4M, that would be used to store containerized vitrified mixed wastes from the M-Area Vendor

Treatment Facility and stabilized ash and blowdown wastes from the Consolidated Incineration Facility

Pad 3 15-4M is a concrete pad that is completely fenced and exposed to the elements. The combination

of curbing and a sloped foundation prevents run-on and directs rainwater to a stormwater drain that

empties to Outfall M-001 in accordance with National Pollutant Discharge Elimination System permit

limits. Mixed wastes are stored in 55-gallon drums, carbon steel boxes, and 71-gallon square steel

drums, The pad measures 41 meters(135 feet) by 61 meters (200 feet) with an actual storage area of
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41 meters (134 feet)by61 meters ( 199 feet) and a maximum usable capacity of 2,271 cubic meters

TE I (80,000 cubic feet) (WSRC 1994k).

PROJECT-SPECIFIC ACTIONS:

Min. E. Max
No
Action

A

h

Under the no-action alternative, mixed non-alpha waste that is currently stored on

B the transrrranic waste storage pads (i.e., waste with less than 10 nanomrries per gram

c of transuranics) would be transferred to Waste Storage Pads 20, 21, and 22. Due to

DOES limited capacity to treat mixed waste, the majority of mixed wastes would continue to be stored

under the no-action alternative. RCRA-perrnitted disposal capacity would not be available until the year

2002. According~, mixed ‘.vaste that ultimately ..vms!d he disposed in the RCF..A.-Fehteded dispossl

vault would continue to be stored in the mixed waste storage buildings and pads until the vault is ready

to receive waste.

TE IThe expected waste generation forecast indicates that approximately 1.84x 105 cubic meters

(6.49x 106 cubic feet) of containerized mixed waste would be placed in RCRA storage over the next

30 years. The mixed waste storage buildings and pads (645-2N, 643-29E,643-43E,316-M, 3 15-4M and

Pads 20 through 22) would reach capacity by the year 1998. In order to accommodate future mixed

waste storage needs, DOE plans to build additional mixed waste storage buildings as needed.

Building 643-43E would serve as the prototype for future buildings, Each building would have a usable

storage capacity of619 cubic meters (22,000 cubic feet), Approximately 291 additional mixed waste

storage buildings would be needed over the next 30 years (Hess 1995a).

Under the no-action alternative, Pad 3 15-4M would be used to store containerized vitrified mixed wastes

from the M-Area Vendor Treatment Facility, These wastes would be stored on the Pad until RCRA-

permitted disposal became available in the year 2002.

In order to accommodate future mixed waste storage needs prior to the availability of treatment and

m I disposalcapaci&, DOEwouldbuildadditionalmixedwastestoragebuiidingsasneeded. Table B.16-l

presents the maximum storage requirements, and the year they would be needed,
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Table B.16.1. Mixed waste storage requirements for each altemative,a

Min. EXP. Max.

A

B

c

291 additional buildings

(limited treatment)

45 additional 79 additional buildings 757 additional

buildings in 2008 in 2005 buildings in 2005

39 additional 79 additional buildings 652 additional
buildings in 2008 in 2005 buildings in 2005

39 additional 79 additional buildings 652 additional
buildings in 2008 in 2005 buildings in 2005

a. Source: Hess (1995a).

Min. Exp, Ma
NO —

TE

TC

Aiti..
A mUnder alternatives A, B, and C, Pad 3 15-4M would be used to store containerized
B vitrified mixed wastes from the M-Area Vendor Treatment Facility and stabilized
c

ash and blowdown wastes from the Consolidated Incineration Facility, These

wastes would be stored on the Pad until RCRA-permitted disposal became available in the year 2002.

Storage capacity on Pad 3 15-4M is sufficient to accommodate these wastes until disposal capacity

becomes available. The maximum volume stored would be reached in the year 2001 for each alternative

Table B. 16-2 presents maximum storage volumes, I
TE

Table B.16-2. Estimated amount of mixed waste that would be stored on Pad 3 15-4M (cubic meters),a,b I TE

Min. Exp. Max,

2,271 m3

A 679 m3 733 m3 2,271 m3

B 938 m3 l,102m3 2,271 m3

c 938 m3 1,102 m3 2,271 m3

TC

a. Source: Hess (1995a).
b. To convert to cubic feet, multiply by 35.31.

B-73



DO~IS-0217
July 1995

TE
I

TE I

TE I

B.17 NEW WASTE TRANSFER FACILITY

OBJECTIVE:

The New Waste Transfer Facility is designed to be a highly reliable and flexible receipt and distribution

point for the Defense Waste Processing Facility recycle and inter-tank farm waste streams (WSRC

1994e). No processing would occur in the New Waste Transfer Facility (WSRC 1993 f).

The New Waste Transfer Facility (also referred to as H-Diversion Box-8) was built to replace the

operation of H-Diversion Box-2 and would allow H-Diversion Box-2 to serve only assigned tanks

involved in waste removal operations. The New Waste Transfer Facility is currently scheduled to be

connected to the Defense Waste Processing Facility and the tank farm in mid-1995 and begin operation

in late 1995.

The New Waste Transfer Facility was constructed as a categorical exclusion under then-current NEPA

guidelines (52 FR 47662). The startup date is scheduled for November 1995 (WSRC 1994e).

DESCRIPTION :

The New Waste Transfer Facility consists of five adjacent cells: four each contain one pump tank and

serve as pump pits; the tifih cell is a large diversion box. The pump pits and diversion box would be

housed in one section of the building, and a second section would contain the local instrumentation and

OperatiOns equipment and controls. The facility wOuld be equipped with an enclosed Overhead

crane/camera system for remote maintenance (WSRC 1992d). The facility would handle transfers

between the Defense Waste Processing Facility and the H-Area tank farm, between the F-Area tank farm

and H-Area tank farm, be~een the F/H-Area Effluent Treatment Facility and H-Area tank farm, and

intra-tank transfers within the H-Area tank farm (WSRC 1993g).

The New Waste Transfer Facility is expected to handle the following waste streams:

.

.

.

High-heat waste (i.e., liquid high-level waste that contains a major portion of radioactivity)

Low-heat waste (i.e., liquid high-level waste that contains a reduced concentration of

radlonuclides)

High-heat and low-heat supematant
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0 Aged high-heat and low-heat waste sludge slurries

- Reconstituted salt (re-dissolved salt)

● In-Tank Precipitation washwater

. Extended Sludge Processing washwater

● Defense Waste Processing Facility late wash process washwater

. Defense Waste Processing Facility aqueous recycle waste from the vitrification facility

. Receiving Basin for Offsite Fuel wastewater (WSRC 1993g)

The ventilation system for pump tanks and pump tank cells includes a discharged high efficiency

particulate air filter that removes airborne radionuclides from the air passing over the pump pits and

through the pump tanks and diversion box, The filter equipment is housed in a separate

concrete-shielded building. An emergency diesel generator would serve as backup if the main powet

supply were interrupted (WSRC 1993g).

PRO.JECT-SPECI~C ACTIONS:

Under each alternative, the New Waste Transfer Facility would begin operation

according to the planned schedule to facilitate liquid high-level waste transfers

between the Defense Waste Processing Facility and the F- and H-Area tank farms.
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B.18 NON-ALPHA VITRIFICATION FACILITY

OBJECTIVE:

The non-alpha vitrification facility would provide treatment for liquid, soil, and sludge wastes, primarily

resulting from environmental restoration and/or decontamination and decommissioning activities, for

which treatment capacity is not otherwise available at SRS.

DESCRIPTION:

DOE would construct a non-alpha vitrification facility for the treatment of mixed, hazardous, and

low-level wastes under alternative C and the expected and m~~irnum forecasts o.f a!~ern.at~ve ~. !~ would

not be built under the no-action alternative, alternative A, or the minimum forecast of alternative B. The

facility is targeted to begin operating in the year 2006. Activities that would be conducted in the non-

alpha vitrification facility can generally be broken down into three steps: preparation of wastes for

treatment vitrification; and treatment of byproducts generated during the vitrification process. Each of

these steps is discussed in more detail below.

In the first step, waste containers would be opened and the soils and concrete would be sorted. In

alternative B, the containerized waste would consist solely of sludges. In alternative C, solid and liquid

wastes would also be treated. Therefore, an additional process in alternative C would be to shred the

solid wastes to approximately l/8 inch in size using shredder shears and/or bandsaws. Soils and concrete

would be processed through a sorting operation to separate contaminated and uncontaminated materials.

Concrete waste forms would be ball-milled and then sorted. Soils and concrete that were

uncontaminated would be reused onsite as backfill, and the contaminated soils and concrete would be

vitrified. It is expected that 60 percent of the mixed waste and low-activity waste soils and concrete

would be vitrified, and the remaining 40 percent would be used as backfill. For suspect soils, it is

expected that 40 percent would be vitrified, and the remaining 60 percent would be used as backfill. Frit

and additives would be added to the waste, and the mixture would be sent to the thermal pretreatment

unit (Hess 1994a).

The first phase of vitrification is thermal pretreatment. During thermal pretreatment, the carbon content

of the waste would be reduced in order to produce a higher-quality glass matrix. Then the waste would

be vitrified (i.e., fused into a solid waste matrix) in a high temperature melter. Gases produced during

the vitrification process would be sent through an afterburner and an offgas treatment system. The

afterburner would destroy remaining hazardous organic compounds prior to treatment in the offgas
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system. The offgas system would scrub the gases to minimize the release of remaining hazardous

constituents or particulate to the atmosphere. Liquids generated by the offgas system would be

evaporated and recondensed. The condensed overheads would be sent to a dedicated wastewater

treatment unit for the treatment of merc”~, trace radionuc]ides, and other materials, The closed-loop

wastewater treatment system would ensure that once treated, the wastewater would be returned to the

offgas system for reuse. Vitrified wastes would be sent either to RCRA-perrnitted disposal vaults or to

shallow land disposal. It is assumed that 50 percent of the treated mixed and hazardous wastes would

require RCRA-pemitted disposal, and the remaining 50 percent could be disposed of as low-level waste

(Hess 1994a),

PROJECT-SPECIFIC ACTIONS:

Min. &p, M,..
NO
Action

A

B

c
m

Min. Exp. Max.
No
Action

A

B

c
@

Under the no-action alternative and each waste forecast of alternative A, the facility

would not be constructed.

For the expected and maximum waste forecasts of alternative B, only mixed wastes

would be treated in the non-alpha vitrification facility. The mixed waste treatability

groups to be processed include soils, organic sludge, and inorganic sludge.

Table B, 18-1 presents the volumes that would be treated. I TE

For the expected waste forecast of alternative B, the feed rate to the non-alpha vitrification facility would

be approximately 302 cubic meters (1 0,700 cubic feet) per year of sludges and approximately

2,790 cubic meters (98,500 cubic feet) per year of soils,

For the maximum waste forecast of alternative B, the feed rate to the non-alpha vitrification facility

would be approximately 400 cubic meters (14,100 cubic feet) per year of sludges and approximately

15,000 cubic meters (5.30x 105 cubic feet) per year of soils.

Min. EXP.Mm,
No n
Action

A

m

For the minimum waste forecast of alternative B, the non-alpha vitrification facility

B would not be built. Insufficient waste volumes were forecasted for the minimum
c

case to warrant construction of the non-alpha vitrification facility. Mixed waste

B-77



TC

DOEEIS-0217
July 1995

Table B.18-1. Volumes of waste that would be treated in the non-alpha vitrification facility (cubic

meters).a,b

Min. Exp. Max.

~

A

B

c

—

Not constmcted Not constructed Not constructed

88,331 m3 soillconcrete soned 440,060 m3 snillcnncrete sorted
Not constmcted 5,174 m3 sludge vitrified 7,451 m3 sludge vitrified

(302 m3 annually) (400 m3 annually)
52,999 m3 soil vitrified 264,036 m3 soil vitrified

(2,790 m3 annually) (15,000 m3 annually)
mixed wastes only mixed wastes only

34,897 m3 soillconcrete sorted 125,510 m3 soillconcrete sorted 1,019,845 m3 soil/concrete
(23,873 m3 mixed; 11,024 m3 (88,331 m3 mixed; 37,179 m3 sorted (440,098 m3 mixed;
low-level) low-level) 579,747 m3 Inw-level)

~c, ~~,
~’:

59,654 m3 mixed 141,020 m3 mixed 457,405 m3 mixed
37,860 m3 hazardous 211,271 m3 hazardous 395,795 m3 hazardous
213,566 m3 low-level 268,639 m3 low-level 742,319 m3 low-level

. . ... . . . H.”. ,, 00<.,a. O“”, ... ,,.>3 {1,7..,,
b. To converi tn gallons multiply by 264.2; to converi to cubic feet multiply by 35.31.
c. Mixed would include 14,324 m3 of soil; 33,970 m3 of solids; 11,360 m3 of Iiq”ids.

Hazardous would include 26,932 m3 of soil; 6,933 m3 of snlid$ 3,995 m3 of liquids.
Low-level would include 5,292 m3 of soil, 208,274 m3 of solids; no liquids,

d, Mixed would include 52,999 m3 of soil; 69,472 m3 of solids; 18,549 m3 of Iiq”ids.
Hazardous would include 152,815 m3 of soil; 22,417 m3 of solids; 36,039 m3 of liquids.
Low-level would include 19,00 I m3 of soil, 249,638 m3 of solids; no liquids,

e. Mixed would include 264,059 m3 nf soil; 132,453 m3 of solids; 60,893 m3 of liquids.
Hazardous wnuld include 330,501 m3 of soil; 38,167 m3 of solid> 27,127 m3 of liquids.
Low-level would include 278,397 m3 of soil, 463,922 m3 of solid~ no liquids,

B-78



DOE/SIS-0217
July 1995

soils and sludges would be incinerated at the Consolidated Incineration Facility after modifications to

accommodate the treatment of such materials.

Min. E. Mm.
No
Action

A

&

For each waste forecast of alternative C, hazardous, mixed, and low-level wastes

B would be treated in the non-alpha vitrification facility. Hazardous wastes to be

c treated include metal debris, equipment, and lead wastes that were not successfully

decontaminated in the containment building; soils; inorganic, organic, heterogeneous, and glass debris;

organic and inorganic sludges; and organic and inorganic liquids. Mixed wastes to be treated include

metal debris and equipment wastes that were not successfully decontaminated in the containment

building spent decontamination solutions and wet chemical oxidation residuals from the containment

buildin~ glass, heterogeneous, inorganic, and organic debris; lead; benzene waste from the Defense

Waste Processing Facili~, aqueous and organic liquids; radioactive oil; PUWX solvent; paint wastes;

composite filters; soily organic and inorganic sludge; and mercury-contaminated material. Low-level

wastes to be treated include low-activity soils, suspect soils, low-activity job-control waste; job-control

waste from offsite generators; tritiated soils; tritiated job-control waste; tritiated equipment;

intermediate-activity job-control waste; and low-activity equipment (Hess 1994a).

For the expected waste forecast of alternative C, the combined feed rate to the non-alpha vitrification

facility would average approximately 11,832 cubic meters (4. 18x 105 cubic feet) per year of soils, 17,975

cubic meters (6.35x 105 cubic feet) per year of solids, and 2,873 cubic meters (1.01x 105 cubic feet) per
TC

year of liquids (Hess 1995a).

For the minimum waste forecast, tbe combined feed rate to the non-alpha vitrification facility would be

approximately 2,450 cubic meters (86,500 cubic feet) per year of sOils, 13,115 cubic meters (4.63x105 TC

cubic feet) per year of solids, and 808 cubic meters (28,500 cubic feet) per year of liquids (Hess 1995a).

For tbe maximum waste forecast, the combined feed rate to tbe non-alpha vitrification facility would be

approximately 45,945 cubic meters (1.62x 1136cubic feet) per year Of sOils, 33,397 cubic meters TC

(1 .18x106) per year of solids, and 4,633 cubic meters (1 .64x 105) per year of liquids (Hess 1995a).
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B.19 LOW-LEVEL WASTE SMELTER

OBJECTIVE:

In this EIS the decontamination of low-activity equipment waste would be done by offsite commercial

facilities because such facilities are currently available to perform the treatment required.

DESCRIPTION:

DOE would ship low-activity equipment waste to an offsite facility which uses a standard smelter

process for decontamination. The equipment waste would be smelted to separate the pure metallic

fraction from the slag that would contain impurities. including the majori~ of the radionuclides. It is

assumed that 90 percent of the low-activity equipment waste volume would be recovered as metal

suitable for reuse, and 10 percent of the incoming waste volume would be slag. The slag would be

formed into blocks and packaged for shipment back to SRS for disposal. Because slag is a stable waste

form, and the radionuciides would be fixed in the waste matrix, the slag residues could be sent to shallow

land disposal.

DOE would ship offsite low-activity equipment waste (including low-activity equipment waste resulting

from the decontamination of mixed wastes at the containment building) for decontamination in

alternatives B and C. Less waste volume would be available for decontamination under alternative C due

TE I tothediminished roleofthecontainmentb"ildinginthatalternative(Hess 1994a, h).

For purposes of assessment, the offsite decontamination facility was assumed to be located in Oak Ridge,

TC Tennessee. In terms of transportation and sumounding population, this location is representative of the

range of possible locations.

PROJECT-SPECIFIC ACTIONS:

The volumes of low-activity equipment waste sent offsite for decontamination by smelting for each

‘E I altemativeandwaste forecastareshom inTableB.19-1,
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Table B.19-1. Estimated volumes of low-level waste smelted for each altemative.a,b [ ‘rE

A

B

c

Min. Exp. Max.

None None None

9,838 m3 17,965 m3 53,792 m3

5,894 m3 10,501 m3 273556 m3

TC

a. Source: Hess ( 1995a).

b. To convert to cubic feet, multiplyby3S.31.
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B.20 OFFSITE LOW-LEVEL WASTE VOLUME REDUCTION

IOBJECTIVE:

Offsite commercial vendor facilities have been designated for the treatment and repackaging of SRS

low-activity wastes because such facilities are currently available. This commercial volume reduction

capability could be used to more efficiently utilize low-level waste disposal capacity before a facility that

provided the same treatment capability could be constructed and commence operations at SRS.

IDESCRIPTION:

DOE would ship low-activity job-control and equipment waste tom? Qffsite facility for vc!mne

reduction. The low-level waste would be treated or repackaged to make more efficient use of low-level

waste disposal capacity or to meet the waste acceptance criteria for treatment at the Consolidated

Incineration Facility at SRS. It is assumed that 50 percent of the low-activity job control waste generated

each year would be transferred to a commercial vendor who would perform the following:

o 60 percent supercompacted (an average of volume reduction 8 to I; varies from 12 to 1 for job.
TC

control waste to 4 to I for bulk equipment)

. 20 percent reduced in size and repackaged for treatment at the Consolidated Incineration Facility

(30 percent volume reduction from repackaging; 8 to 1 volume reduction for the Consolidated

Incineration Facility)

. 10 percent incinerated at the vendor facility followed by supercompaction of the ash (1 00 to 1

volume reduction)

I . 5 percent reduced in size and repackaged for disposal (30 percent volume reduction)

. 5 percent undergoing metal melt followed by supercompaction (20 to 1 volume reduction)

DOE would also ship 50 percent of the low-activity equipment waste generated each year to a

commercial vendor for supercompaction (8 to 1 volume reduction). Tbe treated wastes would be

returned to SRS for disposal in the low-activity waste vaults with the exception of the metal melt waste

which would be sent to shallow land disposal.
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PRO~CT-SPECIFIC ACTIONS:

Min. Exp. Max.
No
Action

A

&

DOE would utilize commercial vendors for volume reduction of low-level waste
B

under alternative B only. Assuming that contracts are executed based on the
c

responses to the request for proposal, DOE would begin offsite shipments of low-

activity waste in fiscal year 1996 at which time it is assumed that the existing SRS compactors would

cease operation. Uncompacted wastes placed in the low-activity waste vault prior to October 1995

would be stored for retrieval and processing by the commercial vendor.

For purposes of assessment, the offsite volume reduction facility was assumed to be located in Oak

Ridge, Tennessee. In temrs of transportation and surrounding population, this location is representative

of the range of possible locations,

The volumes of low-activity waste sent offsite for treatment and repackaging for each alternative and

waste forecast are shown in Table B,20- 1,

SUMMARY OF IMPACTS:

The consequences of the offsite treatment of low-level radioactive wastes are expected to be small.

Treatment of SRS low-activity waste is not expected to result in exceedarrce of the vendor’s permitted

emissions limits. DOE would only ship wastes that conform to the vendor’s waste acceptance criteria.

SRS wastes are not expected to contain radionuclides that are not already being processed in the waste

feed currently being treated by the vendor. Compliance with tbe vendor’s waste acceptance criteria will

ensure that the SRS radionuclide distributions are adequately considered in the vendor’s permits and

licenses.

The request for proposal specifies that the vendor must have existing contracts for volume reduction of

low-level waste and that the SRS waste cannot exceed 50 percent of the vendor’s treatment capacity. It

is expected that the SRS wastes will comprise approximately 25 percent of the vendor’s total operating

capacity. The request for proposal also stipulates that the vendor must start treating SRS waste within

three months of contract award. As such, it is expected that the vendor will utilize idle capacity since

three months would not be sufficient time to develop new capacity to suppoti treatment of SRS waste

(Hess 1995c).

TE

TC
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Table B.20-1. Volumes of low-activity waste that would be treated offsite (cubic meters).a’b

Min Max

A

B

c

—

None None None

158,350 m’ “ob control waste
1

186,671 m’ job conmol waste 210,269 m’ job control waste
95,010 m supercompacted I I2,002 m3 supercompacted 126,16 I m3 supercompacted
31,670 ml repackaged for CIF’ 37,334 m’ repackaged for CIFC 42,054 m’ repackaged for CIFC
15,835 m3 incinerated 18,667 m3 incinerated 21,027 m3 incinerated
7,918 m’ repackaged for 9,334 m’ repackaged for 10,513 m3 repackaged for
disposal disposal disposal
7,918 m3 metal melt/ 9,334 m’ metal melti 10,5I3 m3 metal meld
supercompacted supercempact ed :uFerc Gmpacted

14,906 m] equipment waste 27,220 m’ equipment waste 81,503 m’ equipment waste
supercompacted supercompacted supercompacted

5,970 m3/year average 7,380 m3?yearaverage 10,060 m’/year average

None None None

a. Source: Hess ( 1995a),
b. To convert to gallons multiply by 264,2; to convert to cubic feet multiply by 35.31
c. Consolidated Incineration Facilitv,

Operational impacts associated with these offsite facilities are presented in the Traffic and Transportation

and Occupational and Public Health Section of Chapter 4 (4.4. 11 and 4,4, 12) and Appendix E

(Sections 3.0 and 4,0).
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B.21 OFFSITE MIXED WASTE TREATMENTS

OBJECTIVE:

Offsite commercial or DOE-operated treatment facilities have been designated for treatment of mixed

wastes generated at SRS when an offsite facility currently exists that could perform tbe treatment

required or when a planned offsite treatment facility would be available before a facility that provided

the same treatment capability could be constructed and commence operations at SRS.

DESCRIPTION:

The SRS Proposed Site Treatment Plan evaluated existing commercial and existing or proposed

DOE-operated treatment facilities (both onsite and offsite) in its options analysis to arrive at a prefemed

option for each mixed waste. Offsite commercial and DOE-operated facilities were identified as the

preferred options for several SRS mixed wastes.

The Waste Engineering Development Facility at the Idaho National Engineering Laboratory was

identified as the preferred option for treating SRS mercury and mercury-contaminated mixed waste, A

small quantity of elemental liquid mercury [less than 1 cubic meter (35 cubic feet)] would be shipped to

the Waste Engineering Development Facility’s amalgamation unit. The mercury waste would be treated

by amalgamation (the combination of liquid elemental mercury with inorganic reagents such as copper,

zinc, nickel, gold or sulfur that results in a semi-solid amalgam and thereby reduces potential emissions

of mercury vapor into the air). Amalgamation is the treatment standard specified for such radioactive

mercury waste. DOE would also ship a small quantity [less than 2 cubic meters(71 cubic feet)] of

mercury-contaminated waste (rocks, dirt, sand, concrete, and glass) generated from cleaning Tank E-3- 1

in H-Area. This waste would be treated at the Waste Engineering Development Facility’s stabilization

unit by immobilizing the mercury in a grout matrix. Both the amalgamated mercury and the stabilized

mercury-contaminated waste would be returned to SRS for disposal. The amalgamated mercury would

be sent to RCRA-permitted disposal, and the stabilized mercury-contaminated waste would be sent to

shallow land disposal.

DOE has generated a small amount [0.8 cubic meter (28 cubic feet)] of calcium metal waste. This waste

would be shipped to the Los Alamos National Laboratory for treatment using the Reactive Metals Skid, a

mobile treatment unit. The treatment would involve controlled wet oxidation to eliminate the reactivity

of the calcium in metallic form. Treatment residuals would be returned to SRS for disposal.
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DOE anticipates generating a limited quantity [less than 60 cubic meters (2,100 cubic feet)] of

radioactively contaminated PCB wastes over the 30-year analysis period of this EIS. These wastes

would be shipped to a commercial facility for treatment to destroy the PCB fraction. The radioactively

contaminated residuals from the treatment process would be returned to SRS for shallow land disposal.

The S~ Proposed Sire Treatment Plan assumed that half of the existing inventory and forecast waste

generation of mixed waste lead would consist of lead that could be decontaminated and reused. DOE

identified a commercial facility that could perform the required decontamination procedures. The

commercial facility would decontaminate the lead using an acid bath. It is assumed that this process

would be able to successfully decontaminate 80 percent of the lead. The decontaminated lead would be

sold for reuse. Lead that could not be decontaminated would be stabilized and returned to SRS for

disposal. The spent acid solutions from the decontamination process would be neutralized, volume

reduced, stabilized, and then returned to SRS for disposal.

PROJECT-SPECIFIC ACTIONS:

Min. EXP.Maa
No
Action

A

m“”-’ctti

- OffSite mixed waste treatment facilities would not be used under the
B no-action alternative.
c

Mi., Exp, Max
No —
Action

A“@- - The offsite mixed waste treatment would be identical for

B alternatives A and B expected waste forecasts.
c

DOE would ship radioactively contaminated PCB wastes to a commercial facility for treatment of the

PCB fraction. The waste shipments would total approximately 2 cubic meters (71 cubic feet) per year

for a total of 56 cubic meters (2,000 cubic feet) over the 30-year period. Residuals from the treatment

process [approximately 7 cubic meters (250 cubic feet) over the 30-year period] would be returned to

SRS for shallow land disposal.

DOE would ship 3,010 cubic meters (1.06x 105 cubic feet) of mixed waste lead to the commercial facility

for decontamination. The waste shipments would total approximately 119 cubic meters (4,200 cubic

feet) per year. Lead that could not be decontaminated and spent decontamination solutions [a total of
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602 cubic meters (2 1,000 cubic feet) over the 30-year period] would be stabilized and returned to SRS

for RCRA-pemitted disposal,

Small quantities [approximately 2 cubic meters (70.6 cubic feet)] of mercury and mercury-contaminated [ l-c

waste would be shipped to the Waste Engineering Development Facility at the Idaho National

Engineering Laborato~. Residuals from the treatment processes would be returned to SRS for disposal.

A small amount [0.8 cubic meter (28 cubic feet)] of calcium metal waste would be shipped to the Los

Alamos National Laboratory. Residuals from treatment using the Reactive Metals Skid would be

returned to SRS for disposal (Hess 1995a).

Min. EHp.M8x.
No
Action

A

m

For the minimum waste forecast, PCB wastes, mercu~ wastes, and calcium metal
B wastes would be the same as described in the expected waste forecast,
c

Under alternatives A and B, DOE would ship 1,316 cubic meters (46,500 cubic feet) of mixed waste lead

to the commercial facility for decontamination. The waste shipments would total approximately

41 cubic meters ( 1,450 cubic feet) per year. Lead that could not be decontaminated and spent TC

decontamination solutions [a total of 263 cubic meters (9,300 cubic feet) over the 30-year period] would

be stabilized and returned to SRS for disposal (Hess 1995a),

Min. EXP,Ma..
No
ActIcm

.4

@

For the maximum waste forecast, mercury wastes and calcium metal wastes would
B be managed as described in the expected waste forecast,
c

DOE would ship radioactively contaminated PCB wastes to a commercial facility for treatment of the

PCB fraction. The waste shipments would total approximately 2 cubic meters(71 cubic feet) per year

for a totalof55 cubic meters ( 1,900 cubic feet) over the 30-year period. Residuals from the treatment

process [approximately 7 cubic meters (250 cubic feet) over the 30-year period] would be returned to

SRS for shallow land disposal.

DOE would ship 7,675 cubic meters (2.7 1x105 feet) of mixed waste lead to tbe commercial facility for

decontamination. The waste shipments would total approximately 780 cubic meters (27,500 cubic feet)

per year from the years 2000 to 2005 and approximately 152 cubic meters (5,400 cubic feet) per year
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from the years 2006 to 2024. Lead that could not be decontaminated and spent decontamination

solutions [a total of 1,535 cubic meters (54,200 cubic feet) over the 30-year period] would be stabilized

and returned to SRS for disposal,

Min. ZXp,Mm,
No
Ac@ion

A

Q-

- For each waste forecast of alternative C, offsite mixed waste
B treatment facilities would be utilized as described for alternatives A and B except
c

that no wastes would be shipped offsite to the Waste Engineering Development

Facility at the Idaho National Engineering Laboratory. Mercury-contaminated waste would be vitrified

at the non-alpha vitrification facility, and mercury waste would be amalgamated at the containment

building under alternative C.
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B.22 ORGANIC WASTE STORAGE TANK

OBJECTIVE:

The Organic Waste Storage Tank provides RCRA storage for organic waste generated from high-level

waste processing at the Defense Waste Processing Facility.

DESCRIPTION:

Beginning in 1996, a 570-cubic meter ( 150,000-gallon) stainless steel tank would be used for the storage

of mixed organic waste generated from the Defense Waste Processing Facility. This tank is referred to

as the Organic Waste Storage Tank and is located in the 200-S Area. The tank has a double-seal internal

floating roof in addition to a fixed dome roof. The tank vapor space would be filled with nitrogen gas, an

ineti gas, to prevent ignition, A full-height carbon steel outer vessel would serve as secondary

containment for the tank. Waste would he transferred to the tank from the Defense Waste Processing

Facility via a welded steel overhead line. Mixed organic waste to be stored in the tank would consist

most] y of benzene (80 to 90 percent) and other aromatic compounds, with small amounts of mercury

(WSRC 1993h).

PRO~CT-SPECIFIC ACTIONS:

& 0“
Min. x Max.

No
Action

A No Acti - Based on DOE’s 30-year expected waste forecast, approximately

a 151 cubic meters (5,300 cubic feet) of organic waste would be generated every year

c from 1996 to 2,014 for a total of 2,793 cubic meters (98,600 cubic feet). Under the

no-action alternative, DOE plans to continue to store this organic waste. Therefore, the storage capacity

of the existing 570-cubic meter ( 150,000-gallon) tank would be sufficient for approximately 4 years, To

accommodate mixed organic waste generation, DOE would build additional organic waste storage tanks

identical to the existing tank. Accordingly, 4 additional 570-cubic meter (150,000-gallon) organic waste

storage tanks would need to be constructed in S-Area over the 30-year period (Hess 1995a).

M,.. EXP,Max.
NO H
Actton

A

B

c
““w

Alternatives A. B. and C - The amount of mixed organic waste generated would be

the same for each waste forecast and is the same as described under the no-action

alternative, Under alternatives A, B, and C, DOE would treat the mixed organic
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waste; therefore, the existing 570-cubic meter (150,000-gallon) tank would provide sufficient storage

capaci~ over tie next 30 years. NO additional tanks would need to be constructed.
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B.23 PROCESS WASTE INTERIM TREATMENT/STORAGE FACILITY

OBJECTIVE:

The Process Waste Interim TreatmentiStorage Facility was built to store the wastewater slurry generated

by the M-Area Liquid E~uent Treatment Facility process until a concentrated wastewater treatment

process was developed, This vitrification treatment process is to be provided by a commercial vendor,

the M-Area Vendor Treatment Facility (Appendix B, 15). The treatment facility is currently being I TE

permitted, and when it has been constructed and placed in operation, it would treat the wastes currently

stored in the Process Waste Interim TreatmentiStorage Facility tanks.

DESCRIPTION:

The M-Area Liquid Effluent Treatment Facility was built to treat M-Area waste acids, caustics, and rinse

waters. The M-Area Liquid Effluent Treatment Facility is an industrial wastewater treatment facility that

includes three linked treatment facilities: the Dilute Effluent Treatment Facility; the Chemical Transfer

Facili~, and the Process Waste Interim TreatmendStorage Facility. The Dilute Effluent Treatment

Facility (Building 341 -M) consists of wastewater equalization, physical/chemical precipitation,

flocculation, and pressure filtration process equipment. The tiltercake resulting from the precipitation

and filtration processes is transported to the Chemical Transfer Facility in dedicated 55-gallon drums.

The Chemical Transfer Facility originally treated concentrated process wastewater and plating-line

solutions prior to transfer to the Process Waste Interim TreatmentiStorage Facility tanks, but presently it

only slurries the Dilute Effluent Treatment Facility tiltercake for pipeline transfer to the tanks,

The M-Area Process Waste Interim TreatmentiStorage Facility tanks are used for storing concentrated

mixed wastes (i.e., electroplating sludge) from the M-Area Liquid Effluent Treatment Facility. These

tanks have been granted interim status under RCRA. The Process Waste Interim Treatment/Storage

Facility consists of six 132-cubic meter (35,000-gallon) tanks and four 1,900-cubic meter

(500,000-gallon) tanks (WSRC 1992e).

The 132-cubic meter (35,000-gallon) tanks are single-shelled, welded-steel tanks and are located inside

Building 341-1 M. Building 341-1 M consists of a single reinforced concrete pad with steel walls and a

roof. To contain leaks and gather accumulated liquids, the concrete pad is diked and slopes towards a

sump. The tanks are mounted horizontally on steel saddle support structures to prevent them from

coming into contact with accumulated liquids.
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TE I

The 1,900-cubic meter (500,000-gallon) tanks are double-walled welded-steel tanks that have been field

constructed on individual reinforced concrete pads. These tanks are outside. The double-walled

construction would contain releases due to tank failure. Additionally, each tank is designed to overtlow

to one of the other tanks (WSRC 1992e).

PROJECT-SPECIFIC ACTIONS:

Min. Exp. ti.
No
Action

A Under the no-action alternative and for all waste forecasts of alternatives A, B, and

B C, the M-Area Process Waste Interim TreatmentiStorage Facility tanks would
c

continue to store concentrated mixed wastes from the M-Area Liquid Effluent

Treatment Facili~. The Process Waste Interim Treatment/Storage Facili@ tanks would be used to

prepare the waste feed to the M-Area Vendor Treatment Facility and to store offgas-scrubber-blowdown

liquid from the vitrification unit prior to treatment at the M-Area Liquid E~uent Treatment Facility.

The existing tanks would provide sufficient storage capacity under all alternatives.
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B.24 RECYCLING UNITS

RECYCLING UNIT: Silver RecoveV

OB.JECTIVE:

The silver recovery system is located in Building 725-N and extracts silver from waste photographic

fixative solutions used to develop X-rays films and silk screens. The silver is extracted using ion

exchange technology (Nelson 1993).

DESCRIPTION:

Waste solutions flow by gravity from a 18.93-liter (5-galIon) storage vessel into the first of two ion

exchange cartridges connected in series to ensure that silver solutions are not accidentally discharged.

Each ion exchange cartridge contains a core of iron powder or steel wool which acts as an ion exchange

media when the silver-containing solutions are passed through. The waste solutions drain through the

first cartridge into the second one. The first (primary) ion exchange cafiridge is removed from the

process line when it is saturated with silver. The second ion exchange cartridge is then moved to the

prima~ cartridge location, and its original place filled with a fresh ion exchange cartridge

(WSRC No date). I TE

The treated fixative solution is discharged to the N-Area sanitary sewer at an average rate of 0.022 liters

(0.01 gallons) per minute with a peak dischargeofO.131 liters (0.03 gallons) per minute. Rinse water is

also generated when spent ion exchange cartridge cores are flushed. Periodically, the rinse water

discharges through the spent ion exchange cartridge and into the silver recovery unit at 0.379 liters

(O.1 gallons) per minute (Stewart 1992). After the spent cores are rinsed, dried, packaged, they are

shipped offsite for recovery of precious metals (WSRC No date). I ‘J-E

PROJECT-SPECIFIC ACTIONS:

Mio, EXP.Ma.,
No
Action

A

m

Under each alternative, the facility would operate as described,

B

c
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RECYCLING UNIT: Lead Melter

OBJECTIVE:

The lead melter melts and recycles scrap lead that is not radioactively contaminated (WSRC 1992f)

DESCRIPTION:

The lead melter is located in Building711 -4N

The furnace consists of two pots which hold 4,082.4 kilograms (9,000 pounds) and 3, 17S.2 k]lograms

(7,000 pounds) of scrap lead, respectively. The furnace operates at least ,?~ee!dy for batch proccsting Gf

scrap lead. It uses Number 2 Fuel Oil (Dukes 1994). The molten lead is reconfigured for new uses

and/or stored, The recycled lead can be used as radiation shielding, counterweights, or for other

TE I purposes (WSRC 1993 i).

Particulate and vapors generated during lead melting, from both the lead and the fuel combustion

exhaust, are contained within the furnace and discharged through a high efficiency particulate air pre-

filter and filter to the atmosphere. Lead and particulate emissions are estimated to be between 2.43x IO-8

and 4.86x 10-8 metric tons per year (2.68x 10-8 and 5.36x 10-8 tons per year). Fugitive lead emissions

(those not discharged out a stack but escaping through doors, windows, etc.) from melting and pouring

are estimated at between 3.25x 10-5 and 6.43x 10-5 metric tons per year (3,58 x10-5 and 7.14x 10-5 tons

per year) (Dukes 1994). Residue from melting operations is regulated as hazardous waste and is

managed in a satellite accumulation area prior to onsite permitted storage. Approximately 0.21 cubic

meter (7 cubic feet) of residue are generated per month.

PROJECT-SPECIFIC ACTIONS:

Min. E.p. Max
No
Action

A

m

Under each alternative, the facility would operate as described,
B

c
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RECYCLING UNIT: Solvent Reclamation

OBJECTIVE:

Solvent reclamation units distill waste solvents and condense the reclaimed solvents for future use.

DE5CmTION:

Five solvent reclamation units exist at SRS, Two are located in building 725-2N, while three are

portable and are transported to various locations throughout SRS (WSRC 1992g), Each solvent

reclamation unit is composed of a 28.39-liter (7.5 gallon) electrically powered still. The still is filled

with waste solvent and heated to the boiling temperature of the solvent to be reclaimed, Solvent vapors

are captured within a unit-contained condenser and cooled with a recycled antifreeze and water mixture,

The condensed solvent flows into a clean solvent drum. The duration of distillation for each 28.39-liter

(7.5 gallon) batch is approximately 4 hours (WSRC 1993i). I TE

Each solvent distillation vessel is sealed to prevent vapor releases to the atmosphere. Vapor effluent

from the reclaimed solvent container is treated with air-phased activated carbon units which are

periodically inspected for solvent saturation. Discharges of volatile organic compounds to the

atmosphere are estimate at 0.005 kilograms (0.01 pounds) per hour of operation per unit (WSRC 1992g),

Waste solvent residue is cleaned from the stills, containerized, and managed in a satellite accumulation

area prior to onsite permitted storage. Coolant solution is collected in a holding tank and reused (WSRC

1993i).

PROJECT-SPECIFIC ACTIONS:

Min. Exp. Max.
No
Action

,4 Under each alternative, the facility would operate as described,

B

c
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RECYCLING UNIT:

OBJECTIVE:

Refrigerant Gas Recovery and Recycling

These closed-loop systems recover and reuse chlorofluorocarbons and hydrochlorofluorocarbons without

venting to the atmosphere (WSRC 1993i). Equipment that uses refrigerant gases is recharged with one

of these units. Gases are also reclaimed from decommissioned cooling equipment prior to disposal (Hess

1994i).

DESCRIPTION:

There arc 7! :cfrigcmnt gas rcco>,cry and recycling ufiits at SRS ~-Icss 1994j). These poriabie units are

based in Buildings711-5N and 7 16-N; however, they are used throughout SRS. The process of

reclaiming the refrigerants involves attaching a refrigerant gas recovery unit to the equipment being

recharged. The refrigerant gas is released into the unit’s sealed recovery system, The warm gas is forced

at high velocity into a oil/acid separator where oils, acids, and particulate (e.g., copper chips) drop to the

bottom of the separator. The separated, cleaned vapors then pass through a compressor and condenser to

form a liquid refrigerant. The liquid is then cooled to between 1,7 and 4.4 “C. The cooling promotes

drying of the liquid and air separation. The reclaimed refrigerant is stored within the unit (Hess 1994j),

Storage capacity is 13.61 kilograms (30 pounds) or 40.82 kilograms (90 pounds), depending on the unit.

Recycled refrigemnt, stored within the unit, is used to recharge the cooling equipment (Hess 1994i).

Refrigerant recycling units are closed loop-systems; therefore, no refrigerant gas emissions are released

(Hess 1994i). Oil, acid, and particulate separated from waste gas are removed from the separating unit

and managed as waste oil (a nonhuardous waste), which is burned for energy recovery in an SRS

powerhouse boiler (Harvey 1994),

PROJECT-SPECIFIC ACTIONS:

Min. Exp. Max.
NO
Action

A Under each alternative, the facility would operate as described.
B

c
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RECYCLING UNIT:

OBJECTIVE:

Vacuum Stripping Facility

This portable stripping device is used to abrade contaminated surface coatings from materials (Miller

I994a).

DESCRIPTION:

The vacuum stripping facility is located in Building 728-N. Vacuum stripping pneumatically propels

aluminum oxide grit at the surface to be decontaminated. The surface is abraded by the impact of the

grit. The grit and dislodged material are vacuumed from the surface immediately. The unit separates

contaminated material and shattered grit from the intact grit and reuses the intact grit in the

decontamination process (Miller 1994a).

Particulate generated during decontamination are captured in a dust filter. The waste captured in the

dust filter is stabilized with an agent such as concrete if the waste is finely powdered and managed as

low-level waste. A secondary high efficiency particulate air filter is installed on the stripper to prevent

releases to the atmosphere (Hess 1994k). The building is also equipped with high efficiency particulate

air filters to further ensure contaminants are not released to the atmosphere.

The rate at which high efficiency particulate air tilters are used and the volume of waste from the dust

filter depends on the size and level of contamination of the equipment being decontaminated. The

volume ofjob-control waste depends on the number of jobs at the facility. Based on the equipment to be

decontaminated during the first quarter of Fiscal Year 1995, the waste estimate is 0.01 cubic meters

(0.35 cubic feet) of removed contamination and unusable grit (excludes stabilizing agent volume) and

0.453 cubic meters (16 cubic feet) of job-control waste (Miller 1994b). The volume of unusable grit

generated is estimated at 0.002 cubic meters (0.07 cubic feet) per day (Miller 1994a).

PROJECT-SPECIFIC ACTIONS:

Mi.. EXP.Mm,
NO
Action

A

m

Under each alternative, the facility would operate as described.

B

c
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RECYCLING UNIT: Carbon Dioxide Blasting Facility

OBJECTIVE:

The carbon dioxide blasting facility would be located in C-Area (Miller 1994b) and is scheduled to be in

operation by the second quarter of fiscal year 1995 (Miller 1994a). This facility uses solid carbon

dioxide pellets (i.e., dry ice) to remove surface contaminants without degrading the surface (Hess

1994k).

DESCRIPTION:

The carbon dioxide facility would produce so!id dry ice pe!lets and pnemnatica!!y prcpe! them at the

contaminated surface. Upon contact, the pellets flash into the gaseous phase, simultaneously purging

contaminants from the microscopic pores on the surface. Large particles are also dislodged by this

flashing action. This nondestructive technology can be used on delicate materials and equipment

TE I (Hess 1994k).

Carbon dioxide and contaminant emissions are captured by the two sets of high efficiency particulate air

filters installed in the enclosure (Miller 1994a). The wastes generated during the decontamination are

spent high efficiency particulate air filters from the carbon dioxide blaster enclosure, removed material

that does not reach the high efficiency particulate air filters, and job-control waste (i.e., protective

clothing, radiological survey swipes, etc.). The spent high efficiency particulate air filters would be

managed as low-level or mixed waste, depending on the equipment decontaminated. The

decontamination of lead equipment would yield mixed waste, while the decontamination of steel

equipment would yield low-level waste (Miller 1994c). Larger particles of foreign material which do

ml not reach the high efficiency particulate air filters would be vacuumed from the blaster’s enclosure,

stored, and disposed of as low-level or mixed waste (Hess 1994k),

The number of high efficiency particulate air filters and volume of large contamination particles

generated depends on the size and contamination level of the equipment decontaminated. The volume of

job-control waste depends on the production level for the facility. Based on the equipment to be

decontaminated during the second quarter of fiscal year 1995, waste generation is estimated at 0.03 cubic

meters (1. 1 cubic feet) of mixed waste and 0,23 cubic meters (8.1 cubic feet) of low-level job-control

waste during that time (Miller 1994c).
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PRO~CT.SPECIFIC ACTIONS

Min. Sxp, Mm.
No
Action

A

m

Under each alternative, the facility would operate as described.
B

c

RECYCLING UNIT: Kelly Decontamination Facility

OBJECTIVE:

The Kelly decontamination unit is portable and would be used at various locations throughout SRS to

decontaminate floors and installed equipmen\ it would be housed in C-Area (Miller 1994b). This

decontamination system would use superheated water to pressure-clean contmninated surfaces

(Miller 1994a),

DESCRIPTION:

Water and contaminated materials would be collected by the unit and treated through a separator and a

demisterihigh efficiency particulate air filter. The Kelly unit generates 3.03 liters (0.8 gallons) per

minute (Miller 1994a). The wastes generated would be liquid radioactive waste that would be

transferred to 211-F for eventual transfer to the F- and H-Area tank farms and a filtercake that would be

dewatered and stabilized prior to being placed in a 2.6-c,ubic-meter (90-cubic-foot) box and managed as

low-level waste (Miller 1994c).

PROJECT-SPECIFIC ACTIONS:

TE

Min. EXP.Max
No
Action

A

m

Under each alternative, the facility would operate as described,

B

c
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B.25 REPLACEMENT HIGH-LEVEL WASTE EVAPORATOR

OBJECTIVE:

The Replacement High-Level Waste Evaporator is currently in the design and construction phase. It is

being built so that liquid high-level waste can be processed in the future to meet waste tank capacity

requirements. Of the four existing evaporators at SRS, only two are operational; the Replacement High-

Level Waste Evaporator is needed to meet the demand for waste evaporation and subsequent processing

at the Defense Waste Processing Facility. Once operational, the new evaporator would have more than

twice the design capacity of each of the 2H and 2F evaporators and would be able to process the Defense

Waste Processing Facility recycle waste stream in addition to high-heat waste (i.e., waste that contains

high Ieve!s of radioactivity). Without tl,e Replacement High-Level Waste Evaporator, the tank tarms

would run out of required tank space, and the Defense Waste Processing Facility would be forced to stop

processing high-level waste (WSRC 1993 f).

Construction of the Replacement High-Level Waste Evaporator was initiated and is continuing as a

categorical exclusion under then-current DOE NEPA guidelines (52 FR 47662). Regulatory oversight

for the project was originally provided under RCRA and continues under the provisions identified in

Industrial Wastewater Permit number 17,424-IW for F/H-Area tank farms. The planned startup date for

TE I theRepiacernentHigh-LevelWasteEvaporatorisIvlay 1999(WSRC 1994h).

DESCRIPTION:

Figure B.25- 1 is a simplified process diagram of the Replacement High-Level Waste Evaporator. The

Replacement High-Level Waste Evaporator, like the existing evaporators, could be described as a large

pot in which the waste is heated by a bundle of bent tube steam coils, The evaporator will be constructed

of stainless steel, approximately 4.3 meters (14 feet) in diameter and 8.2 meters (27 feet), contained in a

reinforced concrete building. Liquid supematant would be transferred to the evaporator from an

evaporator feed tank. Witbin the evaporator, the supematant would be heated to its boiling point,

forming a vapor phase called “overheads,” The overheads would be condensed and monitored to ensure

that they contain no unexpected excessive amounts of entrained (captured) radionuclides. Following

condensing and monitoring, the overheads would be transferred to the FM-Area Effluent Treatment

Facility for fufiher treatment. The concentrated superrratant in the evaporator pot would be transferred to

TE I anevapOratorreceipttank(WSRC 1994d).
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The Replacement High-f-evel Waste Evaporator is expected to process 13,815 cubic meters (3 .6x 106

gallons) of overheads per year (Campbell 1994a). Comparatively, the 2H and 2F evaporators have

historically had a maximum annual overhead process rate of 12,900 and 14,000 cubic meters (3.4x106

and 3.7x 106 gallons), respectively (Campbell 1994b).

Replacement High-Level Waste Evaporator design improvements over the existing evaporators include

material changes in the heater tube bundle, elimination of de-entrainment equipment and the cesium

removal column because of improvements in de-entrainment efficiency (WSRC 1991).

PROJECT-SPECIFIC ACTIONS:

Wn. EXP.Max
NO
Action

A

m

Under each alternative, DOE would continue construction and begin operation of
B the Replacement High-Level Waste Evaporator. The operational rate of the
c

Replacement High-Level Waste Evaporator would not change as a result of the

reduced volumes anticipated in the minimum waste forecast or the increased volumes anticipated in the

maximum waste forecast.
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B.26 SAVANNAH RIVER TECHNOLOGY CENTER

MIXED WASTE STORAGE TANKS

OBJECTIVE:

The Mlxid Waste Storage Tanks provide storage and treatment capacity for wastewater from the

low-activity drain system and high-activity drain system that support research, development, and

analytical programs at the Savannah River Technology Center (SRTC),

DESCRIPTION:

Ten interim status steel storage tanks are located below grade in concrete vaults at the Savannah River

Technology Center in Building 776-2A. Seven tanks each have a capacity of 22 cubic meters

(5,900 gallons) and three tanks each have a capacity of 14 cubic meters (3,670 gallons) (WSRC 1992h).

These tanks are used to store liquid radioactive waste that could potentially be hazardous (hence mixed

waste) due to corrosivity or toxicity for chromium, lead, mercury, or benzene,

Waste is segregated in the tanks by its radiological levels high-activity (greater than 1,000

disintegrations per minute per milliliter alpha or beta-gamma activity) and low-activity (less than 1,000

disintegrations per minute per milliliter alpha or beta-gamma activity). When a tank is full it is sampled

and analyzed for radioactivity and selected hazardous constituents. If the contents are determined to be

nonhazardous, waste is transferred to the separation facility in F-Area. If the contents are determined to

be hazardous, the waste is treated in the tank prior to transfer to F-Area.

If the waste is hazardous because of corrosivity, it would be made nonhazardous by adjusting the pH

with an appropriate neutralizer. The waste would be treated by sorption on an appropriate ion exchange

medium to remove the hazardous constituent(s) of chromium, lead, mercury and/or benzene. The ion

exchange process can only remove chromium in the trivalent form (chromium 111). If chromium were

present in the hexavalent form (chromium VI), the waste would first be pretreated to convert the

chromium VI to chromium III. This could be done by adding a reducing agent to the tank. After

treatment, the waste wOuld be transferred tO the separation facility in F-Area (WSRC 1992h).

I TE
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PROJECT-SPECIFIC ACTIONS:

Min. &p. Max
No
ActIon

AmUnder each of the alternatives, DOE would continue to receive, store, and treat via

B ion exchange liquid mixed wastes in the Savannah River Technology Center Mixed
c

Waste Storage Tanks. If required, the waste would also be treated by neutralization

and/or chromium reduction. It is expected that 75 cubic meters (2,600 cubic feet) per year of high-

activity waste and 75 cubic meters (2,600 cubic feet) per year of low-activity waste would be generated

TE I andmanagedatthe SavantiRiverTechnology CenterMixedWaste StorageTanks(WSRC 1995).

Because the waste is treated as it is generated, the 10 existing Savannah River Technology Center Mixed

Waste Storage Tanks would have sufficient capacity for the 30-year analysis period. The treated

wastewater would be transfemed to the separation facility in F-Area and has been included in tbe liquid

high-level waste volume forecasted for that facility.
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B.27 SHALLOW LAND DISPOSAL

OBJECTIVE:

In general, shallow land disposal in this EIS refers to trench disposal.

DOE Order 5820,2A establishes performance objectives for the disposal of low-level wastes, A

radiological performance assessment is required to ensure that the waste inventory and the proposed

disposal method provide reasonable assurance that the performance objectives will be met. The

radiological performance assessment projects the migration of radionuclides from the disposed waste to

the environment and estimates the resulting dose to man. DOE has completed a radiological

perfomrance assessment for trench disposal of suspect soils (as part of the radiological performance

assessment for the E-Area vaults), DOE anticipates that naval reactor hardware will be deemed suitable

for shallow land disposal after additional data on the composition and configuration of the waste forms is

obtained and can be incorporated in the radiological performance assessment. Stabilized waste fornrs

resulting from the proposed treatment activities (i.e., vitrification and incineration) would be evaluated

against the DOE Order 5820.2A perforrrrance objectives. Radiological performance assessments for

these stabilized low-level wastes (wastes in which the radionuclides have been immobilized in a cement

or glass matrix or encapsulated) are expected to demonstrate that shallow land disposal achieves the

performance objectives of DOE Order 5820,2A.

For purposes of analysis in this EIS, stabilized waste forms and selected low-level wastes (suspect soils

and naval hardware) are assumed to be suitable for shallow land disposal. The analyses provide

groundwater concentrations as a result of shallow land disposal of suspect soils based on the radiological

performance assessment’s unit concentration factors and the EIS waste inventories. DOE expects that

the releases resulting from the disposal of stabilized wastes and naval hardware in slit trenches would be

comparable to those for unstabilized suspect soils and would comply with perfomrance objectives

specified by DOE Order 5820.2A. Therefore, for purposes of defining the alternatives in this EIS, DOE

has assumed shallnw land disposal for these wastes.

DESCRfPTION:

TC

Shallow land disposal (or trenches) was described in the Final Environmental Impact Sraternent, Waste

Management Operations (ERDA 1977). Shallow land disposal (or shallow land burial) was also

described in the Waste Management Activities for Groundwater Protection Environmental Impact

Statement and identified as an acceptable technology for low-level waste under the prefemed
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“combination” alternative. Shallow land disposal has continued in the Low-Level Radioactive Waste

Disposal Facility and is expected to continue at the E-Area vault site for some low-level wastes (e.g.,

suspect wil and low-activity equipment that is too large for disposal in the E-Area vaults).

Radioactive waste disposal activities in the Low-Level Radioactive Waste Disposal Facility (see

Figure 3-33) commenced in 1972 and continue to the present. Areas within the Low-Level Radioactive

Waste Disposal Facility include:

. engineered low-level trenches for disposal of containerized low-activity waste and suspect soils

o greater confinement disposal boreboles and engineered trenches for disposal of

intermediate-activity waste that is compatible with trench disposal

. slit trenches for disposal of containerized intermediate-activity waste, bulky noncontainerized

low-activity waste, loose soil and rubble, and containerized offsite wastes

Engineered low-level trenches are basically large open pits in which low-activity waste boxes are placed.

The engineered low-level trenches are several acres in size and are approximately 6.7 meters (22 feet)

deep. The other dimensions are adjusted to maximize use of burial space. The engineered low-level

trenches have sloped sides and floor, allowing rainwater to flow to a collection sump. Once the trench is

full of boxes, it is backfilled and covered with a minimum of 1.8 meters (6 feet) of soil. Soil that is

suspected to be contaminated and cannot economically be demonstrated to be uncontaminated (i.e.,

suspect soil) is used as backfill material in engineered low-level trenches. To date three engineered low-

‘C I leveltrencheshave been filled andafoufibtiench iscumentlyreceivingonly suspectsoils(Hess 1995b).

Greater confinement disposal boreholes have been augered to a depth of about 9.1 meters (30 feet) and

are lined with fiberglass (with the exception of one borehole which is lined with steel). The boreholes

are encased within a 0.3-meter ( 1-foot) thick concrete annulus, Waste in tbe borehole is stabilized by

grouting around the waste to fill voids. After the boreholes are filled, clay caps are placed over them.

Each greater confinement disposal borehole is monitored for leaching of radionuclides into the

surrounding medium, Existing boreholes have reached capacity, and construction of additional

boreholes is not anticipated,

Greater confinement disposal engineered trenches are constructed of reinforced concrete and consist of

four cells. A trench is approximately 30 meters (100 feet) long and 15 meters (50 feet) wide with four

cells each 8 meters (25 feet) long and 15 meters (50 feet) wide with a disposal capacity of approximately
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850 cubic meters (30,000 cubic feet) per cell. When a cell is not being used, steel covers are placed over

it to minimize rainwater intrusion. Additionally, drainage channels direct water away from the trench.

The trench has a Ieachate collection system to collect rainwater that may enter the cells (WSRC 1993 b),

The greater confinement disposal engineered trench has a capacity of 3,400 cubic meters ( 1.2x 105 cubic

feet) and is filled to 75 percent of capacity. There is 850 cubic meters (30,000 cubic feet) of capacity

remaining. DOE discontinued disposal of low-level waste in this engineered trench on March 31, 1995,

and has no future plans to use the remaining capacity or construct additional engineered trenches TC

(Hess 1995 b).

Slit trenches are 6,1 to 9.4 meters (20 to 30 feet) wide, 6,7 meters (22 feet) deep, and up to 300 meters

(985 feet) long (WSRC 1994b). Shortly afier waste is placed in a slit trench, it is covered with soil to

control radiation exposure and to reduce the potential for spread of contamination through airborne

releases (WSRC 1993b, 1994b). Once a trench is filled with waste, it is backfilled with a minimum of

1.8 to 2.4 meters (6 to 8 feet) of soil to reduce surface radiation dose rates to less than 5 miIlirem per

hour, to reduce the potential for spread of contamination, and to minimize plant and animal intrusion into

the waste (WSRC 1993b). For analysis purposes in the EIS, it is assumed that a slit trench has a nominal

capacity of approximately 1,100 cubic meters (38,852 cubic feet) based upon trench dimensions of 6,1

meters (20 feet) wide, 6.1 meters (20 feet) deep, and 30 meters (100 feet) long.

DOE discontinued disposal of containerized low-level waste in the greater confinement disposal

engineered trench and an engineered low-level trench on March 31, 1995. In September 1994, DOE
TC

began to use concrete vaults referred to as the low-activity waste vaults for disposal of containerized

low-activity waste. In February 1995, DOE began to use concrete vaults referred to as intermediate-level

waste vaults for disposal of intermediate-activity waste (Hess 1995b),
TC

Naval reactor core barrels and reactor components are stored on gravel pads in the Low-Level

Radioactive Waste Disposal Facility. The gravel pads have a total storage capacity of 697 square meters

(7,500 square feet), [f DOE determines that reactor component containers satisfy the perfornrmrce

objectives of DOE Order 5820.2A, these component containers would also be sent to shallow land

disposal (WSRC 19941).

PROJECT-SPECIFIC ACTIONS:

Table B.27- 1 presents low-level waste management activities for shallow land disposal

I TE

I TE
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TE I TaIJI.eB.2%1. Total waste requiring shallow land disposal andnumberofslit trenches (cubic meters).ab

Min. EXP. Max.

30,876 m3 total

29 trenches

[A ‘ 26,808 m3 total 79,723 m3 total 708,025 m3 total

25 trenches 73 trenches 644 trenches

IB 39,737 m3 total 63,316 m3 total 407,362 m3 total
TC

37 trenches 58 trenches 371 trenches

/c 49,250 m3 total 134.579 m3 total 632,753 m3 tnta!

45 trenches 123 trenches 576 trenches

a. Source: Hess (i995a).
b. To convert to cubic feet, multiply by 35.31.

Min. E. Ma..
N.
Act;..

A

B

c h

Min.EYp.Max
N. —
Act;.”

A

B

c
m

Mio. & Max.
No
Action

A

B

c @

Under the no-action alternative, DOE would send suspect soils, naval hardware, and

stabilized residuals from treatment of radioactive PCBS to shallow land disposal.

For each waste forecast of alternative A, DOE would send stabilized ash and

blowdown from tbe Consolidated Incineration Facility and waste listed under the

no-action alternative to shallow land disposal.

Under alternative B - expected and maximnm waste forecasts, DOE would send For

wastes from the non-alpha vitrification facility, stabilized residuals from the offsite

smelter and metal melt, and waste listed under alternative A to shallow land

disposal.
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Min. E. Mm.
No
Action

A

@

For alternative B - minimum waste forecast, DOE would dispose of the same waste

s as under alternative B.expected and maximum waste forecasts, except for vitrified
c

wastes from the non-alpha vitrification facility, by shallow land disposal, The non- I ‘J’E

alpha vitrification facility would not operate under the minimum waste forecast alternative B due to

insufficient waste volume to warrant it.

M“, E, Max
N.
Act,..

A

&

Under alternative C, DOE would send waste listed for alternative B - expected and

B maximum waste forecasts, except for residuals from the offsite metal melt, and I ‘rC

c vitrified waste from the alpha vitrification facility to shallow land disposal.
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B.28 SOIL SORT FACILITY

OBJECTIVE:

The soil sort facility would provide a process to determine whether soiis are contaminated and segregate

uncontaminated soils for reuse, reducing the volume of soil that would require treatment and/or disposal.

DESCRIPTION:

The soil sort facility would be a mobile assembly of standard sand-and-gravel handling equipment

coupled with instrumentation for monitoring radiation, which would allow contaminated material

transported along a conveyor system to be diverted from uncontaminated material. The ability to locate

small particles of radioactive material dispersed throughout the soil would allow contaminants to be

isolated and removed. No sorting of tritiated soils would be performed due to the lack of effective

monitoring.

DOE anticipates that a soil sort facility sorting efficiency would yield a separation ratio of 60 percent

contaminated to 40 percent uncontaminated soils for mixed waste soils and low-activity waste soils and

40 percent contaminated to 60 percent uncontaminated soils for suspect soils. Uncontaminated soils

would be reused onsite as backfill (Hess 1994b).

PROJECT -SPECIFIC ACTIONS:

M“, Ex Max
No
Action

A

a

c m

Min. EXP,Max.
N.
Action

A

a

c
B

Under the no-action alternative, DOE would not construct or operate the mobile soil

sort facility.

The mobile soil sort facility would be constructed and operated only for mixed

waste soils under alternative A. The facility would commence operations in 2006,
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Min. Exp. Man,
N.
A.ti..

A

B

c
@

Low-activity waste soil and suspect soil would be segregated under alternative B.

The facility would commence operations in 1996, Because the non-alpha

vitrification facility would not be required for the minimum waste forecast under

alternative B, the soil sort facility would also process mixed waste soils under that scenario, beginning in

2006,

Min. Exp. Mm.
No
Acti.n

A

B

c
Q

Under alternative C, the soil sort facility would not operate because the mixed and

low-level waste soils would be treated at the non-alpha vitrification facility, which

includes a soil sorting capability.

Under each alternative, estimated volumes of low-level and mixed waste processed by the soil sort

facility are shown in Table B.28-1.

Table B.28-l. Estimated volumes ofsoilsofied foreach alternative (cubic meters),a,b

A

B

c

Min.

23.873 m3 of mixed waste soils

1,257 m3 per year

19,192 m3 of low-level waste soils

322 to 2,806 m3 per year

23,873 m3 of mixed waste soils

1,257 m3 per year

Facility not constructed

a. Source: Hess(1995a).

EXP.

Facility not constmcted

88,331 m3 of mixed waste soils

4,650 m3 per year

48,489 m3 of low-level waste soils

294 to 2,542 m3 per year

Facility not constmcted

Max.

440,060 m3 of mixed waste soils I

=

23,161 m3 per year

776,707 m3 of low-level waste
soils

2,193 to 31,906 mq per year

Facility not constnrcted

\ ‘rE

I TE

I

] TC

b. Toconvert tocubic feet, multiply by35,31.
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B.29 SUPERCOMPACTOR

OBJECTIVE:

DOE is pursuing treatment options to reduce the volume of low-level wastes to more efficiently use the

disposal capacity of the low-level waste vaults. In the dmfi EIS, DOE proposed to construct and operate

an onsite supercompactor to accept equipment and additional job-control wastes that could not be

compacted at the existing SRS compactor facilities, DOE has since determined that treatment capacity

for many of these wastes is cumently available through commercial vendors. Contracting with an offsite

commercial vendor would allow DOE to obtain treatment capacity for its low-level wastes sooner than

construction of an on site facility (a contract could be executed by fiscal year 1996 as opposed to 2006

before beginning operations of an mrsite facility). Details of the proposed commercial .,,endor treatments

for low-level waste can be found in Appendix B.20. Although the commercial vendor treatment has

replaced the onsite supercompactor in the proposed configuration for alternative B, DOE may need to

develop onsite treatment capability in lieu of using commercial vendors in the future. Therefore, the

waste volumes that could be treated in an onsite supercompactor facili~ and the associated impacts are

presented in this appendix.

DESCRIPTION:

The supercompactor would be located in E-Area and use high compression to exert significant pressure

oncompactible waste. Thecompaction efficiency ofexisting compactors isapproximately4to 1,

whereas the supercompactor could achieve compaction eff1cienciesof 12to l, foijob-control waste

(Hess 1994a), ‘fhesyste mwouldconsis tofthefollowing: compaction press, with moldto hold

container during size reduction; hydraulic module to operate the press and auxilia~ components;

ventilation sub-system to control potentially radioactive dust generated during compaction; conveyor

system to load and unload container> liquid collection systems; sealed shipping container for final

disposal; andauxiliaW components and features toprepare waste forsupercompaction. Liquid wastes

from the supercompactor would be collected for treatment at the Consolidated Incineration Facility.

PROJECT-SPECIFIC ACTIONS

TC
In the draft EIS, DOE proposed to construct and operate an onsite supercompactor under alternative B.

DOE proposed to operate the facili~ from the years 2006 to 2024 to supercompact low-level waste

comprised of low-activity job-control waste, tritiated job-control waste, and low-activity equipment.
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Table B,29. 1 presents annual and 30.year estimated volumes of low-level waste for the supercompactor TE

facility as proposed under alternative B of the draft EIS. Tc

Table B.29.l. Estimated volumes ofsupercompacted low-level waste foreach alternative a~proposedin I TE

the draft EIS (cubic meters), a,b,c

A

B

c

Min. Exp, Max.

None

None None None

84,805 m3 108,285 m3 229,418 m3

4,463 m3 per year 5,699 m3 per year 12,075 m3 per year

None None None

a. Source: Hess(1994b).
b. Toconvert tocubic feet, multiply by35,31.
c. Details of theproposed commercial vendor Vestments forlow-level waste inthefinal EISarein Appentix

B.20,

SUMMARY OF IMPACTS:

The consequences of the supercompaction of low-level radioactive wastes at a new onsite facility were

evaluated under alternative Bofthedraft EIS. In the tinal EIS, DOEhasdetemined that treatment of

low-level wastes can be obtained in a more timely and cost-effective manner by utilizing commercial

vendors. Although itisnot proposed asanaction under anyofthe alternatives inthefinal EIS, DOE

may need to develop an onsite supercompaction facility in lieu of using commercial vendors in the

future. Theconsequences associated withthis onsitetreatment activi~are described in Table B.29-2,

based on the waste volumes considered for supercompaction in the draft EIS,

I

I
TE

I
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Table B.29-2. Summary of impacts from the operation of an onsite supercompactor as proposed in the

drafi EIS.a

Minimum Waste Forecmt Expected Waste Forecast Maximum Waste Forecast

Waste disposal vcdumesb

9,069 m’ to LAW vault disposal 13,129m3to LAW vault disposal 32,392 m3to LAW vaultdisposal

Radiological air emissions

Averaze annual tiloeical dose and esultr ine health effects to the vubl icd

2.46x10-5millirem

1.23x10-I1probabilityof an excessfatal
cancer

9.58x10~ person-rem

4.79x 10-7 number of additional fatal
cancers

MaximaOv ex~ed individual

6.79x 10-5 millirem 0.00293 millirem

3.39x 10-11probability of an excess fatal 1.47.10-9 probability of au excess fatal
cancer cancer

~Bula 1 tion dosce

0.00266 person-rem 0.115 person-rem

1.33x 1o-6number of additional fatal 5.76x 10-5 number of additional fatal
cancers cancers

W annua I radiolmical dose and resu Itine health effects to uninvolved workcr~

640 meter unin volved worker

5.84x10~ millirem 0.00161 millirem

2.92x 10-1oprobability of an excess fatal 8.05.10-1o probability of an excess fatal
cancers cancer

~ uninvolved waler

0.0176 person-rem 0,0484 person-rem

8.79x 10-9 probability of a n excess fatal 2.42x 10-8 number of additional fatal
cancer cancers

0.070 millirem

3.50. IO-8probability of an excess fatal
cancer

2.09 person-rem

1.05x 10-6 number of additional fatal
cancers

I Direct expos”ref

Averaee an””al radio ~cal dose md resultine health effects to involved worke~

Max imal]v exuosed individual

0.79 millirem LOOmillirem 1.69 millirem

TC
3. 16x 10-7 probability of an excess fatal 4.oox 10-7 probability of an excess fatal 6.77x 10-7 probability of an excess fatal

cmcer cancer cancer

Averaee annu &linvo Ived worker ooou lation dose

5.53 person-rem 7.00 person-rem I8.6 person-rem

0,00221 number of additional fatal 0.00280 number of additional fatal 0.00744 number of additional fatal
cancers cancers cancers

a. Source: Hess ( 1994b).
TC I b. Compacted wrote disposal volumes are for the entire 30-year anaiysis period.

C. LAW= low activity waste.
d. Average ao””al dose and probability of fatal cancer obtained by dividing tbe total dose during the period of interest in this

I

EIS and associated probability by the years of actual operation (i.e., 19 years).
e. Number of additional fatal cancers are per yeaI of Consolidated Inci”eratio” Facility operation.
f. Direct expomre to involved workers is scaled to ccsi”m- 137. Direct exposure is “omalized to the expected forecast

TC average expomre pro”ided by Hess (1994d).

I g. M=im.m exposure is assumed to be equal to the average worker cxpomre provided by Hess (1994d).
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B.30 TRANSURANIC WASTE STORAGE PADS

OBJECTIVE:

The transuranic waste storage pads provide retrievable storage for nonmixed and mixed alpha waste (10

to 100 nanocuries per gram) and transuranic waste (greater than 100 nanocuries per gram), The waste

stored on the transuranic pads is generated at the Savannah River Technology Center, F-Area

laboratories, the 235-F Plutonium Fabrication Facility, and the F- and H-Area separations facilities.

Future storage needs also include aIpha and transuranic wastes that would be generated by

decontamination and decommissioning and environmental restoration activities,

DESCRIPTION:

The alpha and transuranic wastes are packaged, handled, and stored according to the quantity of nuclear

material present and RCRA hazardous waste constituents present (i.e., as mixed waste). The waste is

packaged in 55-gallon drums; carbon steel, concrete or polyethylene boxes; concrete culverts; or special

containers.

DOE packages job-control waste in 55-gallon drums with carbon filter vents. The drums are assayed

following packaging and categorized as less than or greater than 0,5 curies per package, The drums that

are less than 0.5 curies per drum are placed directly on the transuranic pads for storage. The drums with

greater than 0.5 curies are placed inside concrete culverts (because of the radiological activity) hefore

being placed on the transuranic pads. The bulk waste is packaged in carbon steel, concrete, or

polyethylene boxes or special containers where internal shielding maybe used for greater than 0.5 curies

per package. Transuranic waste that has a surface dose rate of greater than 200 millirem per hour per

container is handled remotely. Remote-handled waste is packaged in concrete culverts for storage at the

transumnic waste storage pads. The remote-handled waste comprises a very small percentage of the

overall transuranic waste at SRS.

There are currently 19 transuranic waste storage pads in E-Area. Each pad is a reinforced concrete slab

that slopes to the center and drains to one end where a sump is located. Pads’ 1 and 2 dimensions are

15 meters by 38 meters (50 feet by 125 feet) and Pads’ 14 through 19 are 18 meters by 49 meters (60 feet

by 160 feet) (WSRC 1994k).

I TE

I TE
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Pads 1 through 5 are full of waste containers and covered with 0.3 meter (1 foot) of soil, a polyvinyl

chloride top, arrd an additional 0.9 meter (3 feet) of soil which is seeded with grass. The mounds over

Pads 1 through 4 are coated with an asphah spray to control erosion. Pad 6 is full of waste containers

and partially mounded by earth. The mounded soil provides shielding from the stored radionuclides and

protects the waste from weather and human intrusion.

Pads 7 through 13, 18 and 19 are open-access pads with various &pes of containers configured without

TE I aisles. Pads 14througlr l7haveweatherenclosurestoprovideprotectionfromrainforthestoredwaste

drums until treatment and disposal. The enclosures are leak-proof with ultraviolet light protection, high

wind load resistance, and no center supports. These pads would store only drums of waste, Pads 18 and

TE I 19 store only boxes of nonmixed transuranic waste at this time (WSRC 1994k).

Reco fipun ratim

Pads 7 through 13 have no aisles because SRS has been granted a variance to RCRA aisle spacing and

labeling requirements until the containers are accessible. Pads 14 through 17 are not part of the variance

and DOE has committed to providing aisles between the waste stored on these pads by 1998,

DOE would implement an alpha and transuranic waste storage strategy to reconfigure the containers on

Pads 7 through 17 to meet RCRA interim status storage requirements, where applicable, and maximize

the available space on the transuranic waste pads for future storage. DOE would transfer the non-alpha

mixed wastes (i.e., wastes with less than 10 nanocuries per gram of transuranics) currently stored on the

transuranic pads to other storage pads to provide additional space for alpha and transuranic wastes. The

new configuration would include placing containers, other than drums, stacked one high on Pads 7

through 13 and stacking drums three high on Pads 14 through 17. As a result, DOE anticipates needing

the space on Pads 18 and 19 to make up for the loss in storage capacity from providing aisles on Pads 14

through 17. As part of the storage strategy DOE is evaluating the use of reactor buildings as storage

locations for the alpha and transuranic waste, but technical and regulatory considerations associated with

the use of those facilities have not yet been addressed. Therefore, this EIS analysis assumes only pad

‘E I storageforthealphaandtransuranicwaste(WSRC 1994m).

The retrieval portion of the facility’s operations involve the removal of 55- or 83-gallon trarrsuranic

drums from the mounded Pads 2 through 6, The transuranic waste drums stored on these pads are about

to reach their 20-year storage life based on the calculations for the mounded storage configuration

B-1 16



DOE/SIS-0217
July 1995

(WSRC 1994m). The retrieval program would be conducted with equipment designed to extract the ] ‘rE

drums from the mounds.

The earthen mounds cover a close array of 55-gallon drums, stacked two high, sitting on the concrete

pad. A weather enclosure would be erected over the pad prior to initiating retrieval. The soil would be

removed from the mounds, exposing the drums. Each drum would be individually removed from the

stack. The drums would be vented and purged of any gases that may have generated from waste material

decomposition as a result of radiological contamination. The vented drums would then be placed in an

overpack container fitted with a carbon composite filter to prevent future gas accumulation, Pads 2

through 6 would remain in semice for transuranic waste storage following the retrieval operation. Pad 1

would not be retrieved because the waste is stored inside concrete culverts that are expected to provide

adequate storage during the 30-year analysis period (WSRC 1994m).

PROJECT-SPECIFIC ACTIONS:

Min. EXP.Mu.
No
Action

A mUnder the no-action alternative, the transuranic waste storage pads would store the
B nonmixed and mixed alpha waste and transuranic waste. The retrieval operation
c

would begin in 1997 or 1998, and waste would be rearranged to conform with

RCRA requirements and to maximize storage space on the existing pads.

In 1998, additional pads would be needed to increase the storage capacity. A total of 19 additional pads

would be required by the year 2024 (Hess 1995a). I Tc

For each waste forecast, alternatives A, B, and C would be identical to the no-action except that the

amount of additional waste storage capacity would vary according to the transuranic and alpha waste

treatment and disposal activities proposed for each alternative. Table B,30- 1 presents the number of I TE

transuranic waste storage pads required for each alternative.
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Table B.30-1. Number of additional transumnic waste storage pads that would be required under each

altemative.a

Min. Exp. Max,

m

A

B

c

3 additional pad by 2006 12 additional pads by 2006 1,168 additional pads by 2006

2 additional pads by 2005 10 additional pads by 2006 1,168 additional pads by 2006

2 additional pads by 2004 11 additional pads by 2006 1,166 additional pads by 2006

a. Source: Hess (1995a).
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B.31 TRANSURANIC WASTE CHARACTERIZATION/ I TE

CERTIFICATION FACILITY

O~CTIVES:

The transurmric waste characterization/certification facility would provide extensive containerized waste

processing and certification capabilities. The facility would have the ability to open various containers

(e.g., boxes, culvetts, or drums); assay, examine, sort, decontaminate the alpha and transuranic wastes;

reduce large wastes to 55-gallon-drum size; weld; and certify containers for disposal.

DESCRIPTION:

A transuranic waste characterization/certification facility would characterize and certi& nonmixed and

mixed alpha (10 to 100 nanocuries per gram) and transuranic wastes (greater than 100 nanocuries per

gram). The facility would begin operation in 2007. The facility would prepare transuranic and alpha

waste for treatment, macroencapsulate mixed alpha waste, and certify transuranic and alpha waste for

disposal.

The transuranic waste characterization/certification facility would be located in E-Area adjacent to the

alpha vitrification facility. The facility would use nondestructive assay and examination techniques to

characterize the waste, open transuranic boxes, reduce the size of the waste, repackage waste in

55-gallon drums for direct disposal or processing by the alpha vitrification facility, and perform a second

nondestructive assay and examination to confirm packaging. A 30 percent reduction in waste volume

would be realized during repackaging except for transuranic waste to be disposed of at the Waste

Isolation Pilot Plant under alternative A, Nondestructive assays (before and after repackaging) would be

performed using alpha and neutron detectors. Nondestructive examinations (before and after

repackaging) would be performed by real-time x-ray, much like the machines in airports, to identify the

contents of tbe drum. The facility would also have the ability to vent and purge drums that had been

stored in culverts and were not vented and purged during drum retrieval activities (Hess 1994a).

PROJECT-SPECIFIC ACTIONS

TC

Min. EXP,Max
NO
Action

A

a

.D

Under the no-action alternative, the facility would be not constructed.
c
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TC

Min. tip. Ma,
No
Action

A

B

c
B

.

.

.

.

Under alternative A, the transumnic waste characterization/certification facility

would segregate the alpha and tmnsuranic waste according to the following four

waste categories:

nonmixed alpha waste

mixed alpha waste

plutonium-238 transuranic waste

plutOnium-239 transuranic waste

A 30 percent reduction in alpha waste and transuranic waste processed after2018 and kept in storage at

SRS would be realized. No reduction would be realized for transuranic waste processed fc: disposal at

the Waste Isolation Pilot Plant (2008 -201 8).

The second nondestructive assay and examination would be performed on vented drums to determine if

the waste form (i.e., nonmixed and mixed alpha waste, or plutonium-238 or -239 transuranic waste)

meets the applicable waste acceptance criteria. In alternative A, waste could be certified as packaged,

repackaged and certified; or repackaged, treated (encapsulated), and certitied for disposal. A drum of

waste, regardless of its waste category, could be rejected from the second nondestructive assay and

examination and be reprocessed in the transuranic waste characterizatioticertification facility so the

waste form meets the waste acceptance criteria of the appropriate disposal facili~.

The nonmixed alpha waste would be repackaged and disposed of at the low-activity waste vaults. Most

of the mixed alpha waste would be considered hazardous debris in accordance with RCRA land disposal

restrictions. DOE would request a treatability variance to macroencapsulate the mixed alpha waste that

was not classified as hazardous debris. The mixed alpha waste would be macroencapsulated in steel

drums by welding on the lids and sent to RCRA-permitted disposal.

Transuranic waste is identical in composition to alpha waste but has a higher activity (greater than

100 nanocuries per gram) from radiological contamination, The waste would be categorized solely on

the dominant radioisotope content(i.e.,plutonium-238 or -239) for shipping purposes. DOE would

package the transuranic waste to meet the Waste Isolation Pilot Plant waste acceptance criteria,
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In alternative B, the alpha and transuranic waste would initially be segregated into

four categories as in alternative A. In addition, the mixed alpha waste and

plutonium-238 transuranic wastes would be further divided into metallic and

nonmetallic waste subcategories. The metallic mixed alpha waste would be macroencapsulated and sent

to RCU-permitted disposal vaults. The phrtonium-238 transuranic waste metal would be packaged for

disposal at the Waste Isolation Pilot Plant. The nonmetallic mixed alpha and plutonium-238 transuranic

waste would be sent to the alpha vitrification facility for treatment. The nonmixed alpha waste would be

repackaged and disposed at the low-activity waste vaults. Phrtonium-239 waste would be segregated into

high- and low-activi~ fractions. High-activity phstonium-239 transuranic waste would be sent to the

alpha-vitrification facility for treatment, Low-activity pIutonium-239 transuranic wastes would be

packaged to meet the Waste Isolation Pilot Plant waste acceptance criteria. [n alternative B,

approximately One-third Of the transuranic and alpha waste would be repackaged and sent to the alpha

vitrification facility for further treatment.

Min. Exp. Max.
No
Action

A

Q

In alternative C, the alpha and transuranic waste would initially be segregated into
B four categories as described in alternative A, Metal would be removed during
c

sorting to decontaminate, recycle, and reuse. A third nondestructive assay and

examination unit would certify decontaminated metal for reuse. Alpha”and transuranic metal that could

not be decontaminated would be repackaged in 55-gallon drums, along with the other waste categories,

to be sent to the alpha vitrification facility for treatment.

Table B.3 I- I presents the volume of waste to be processed in the transuranic waste characterization/

certification facility for each alternative.

TC

I TC

I
TE
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TE \ Table B.31-1. Volume of waste that wouId be processed in the transuranic waste characterization/

certification facility for each alternative (cubic meters).a,b

Min. Exp. Max.

TC

Not constructed

15,040 m3 total 21,209 m3 total 551,083 m3 total
A -1,219 m31yr -1,681 m31yr -45,706 m3/yr

macroc = 26 m3/yr macro = 35 m3/yr macro = 13,118 m3/yr

(31 5 m3 total) (445 m3 total) (158,160 m3 total)

15,040 m3 total 21,210 m3 total 551,083 m3 total
B -1,219 m~/yr -1,681 m~/yr -45,706 m3/yr

macro = 32 m31yr macro = 41 m3/yr macro = 4,251 m3/yr

(358 m3 total) (520 m3 total) (51,250 m3 total)

15,040 m3 total 21,210 m3 total 551,083 m3 total
c -1,219 m3/yr -1,681 m3/yr -45,706 m3/yr

macro = O macro = O macro = O

a. Source: Hess (1995a).
b. To convert to cubic feet, multiply by 35.31.
c. Macroencapsulated.

B-122



DoE/E1s-02 17
July 1995

B.32 References

Blankenhom, J. A., 1995, Westinghouse Savannah River Company, Aiken, South Carolina, Interoffice

Memorandum, to M, L, Hess, Westinghouse Savannah Klver Company, Aiken, South Carolina, “CIF

Utilization Percentages,” April 26,

Boore, W. G., F. G. McNatt, R. K. Ryland, R. A. Scaggs, E. D, Strother, and R. W. Wilson, 1986,

Radioactive Waste Spill and Cleanup on Storage Tank A, Smannah River Plant, Aiken, South

Carolina, DP- 1722, E. I. du Pent deNemours and Co., Aiken, South Carolina.

Campbell, R. M,, Westinghouse Savannah River Company, Aiken, South Carolina, 1994, Interoffice

Memorandum with M. E. O’Connor, Halliburton NUS Corporation, Aiken, South Carolina,

“Replacement High-Level Waste Evaporator Overheads,” October 21.

Campbell, R. M., Westinghouse Savannah River Company, Aiken, South Carolina, 1994b, Interoffice

Memorandum with M. E. OConnor, Halliburton NUS Corporation, Aiken, South Carolina, “WMEIS

Document Request,” October 5,

DOE (U.S. Department of Energy), 1980, Environmental Impact Statement, Double Shell Tanks for

Defense High-Level Radioactive Waste Storage, DOE/EIS-0062, Savannah River Operations OffIce,

Aiken, South Carolina.

DOE (U.S. Department of Energy), 1986a, Memorandum-to-File: F/H Efluent Treatment Facili@

(ETF), H-Area, Savannah River Plant (SRP) Compliance with the National Environmental Policy

Act (NEPA), Aiken, South Carolina,

DOE (U.S. Department of Energy), 1986b, Supplement to Memorandum-to-File: F/H Eflueru

Treatment Facility, H-Area, Aiken, South Carolina.

DOE (U.S. Department of Energy), 1987, Final Environmental Impact Statement Waste Management

Activities for Graundwater Protection, Savannah River Plant, DOE/EIS-O 120 Savannah River

Operations Office, Aiken, South Carolina, December.

B-123



DOE~lS-0217
July 1995

DOE (U.S. Department of Energy), 1992, Environmental Assessment, Consolidated Incineration

Facilily, Savannah River Site, DOE/EA-0400, Office of Environmental Restoration and Waste

Management, Savannah River Plant, Aiken, South Carolina.

DOE (U.S. Department of Energy), 1994a, Final Supplemental Environmental Impact Statement for the

Defense Waste Processing Facili~, DOE~lS-0082-S, Savannah River Operations Office, Aiken,

South Carolina.

DOE (U.S. Department of Energy), 1994b, Environmental Assessment, Treatment ojM-Area Mixed

Wastes at the Savannah River Site, DOE/EA-09 18, Savannah River Operations Oftice, Aikerr, South

Carolina, August 1994.

Dukes, M. D., 1994, Westinghouse Savannah River Company, Aiken, South Carolina, Letter to

C. W. Richardson, South Carolina Department of Health and Environmental Control, Columbia,

South Carolina, “Request for Exemption; Lead Melting Operations, N-Area, Savannah River Site

(U),” May 12.

ERDA (Energy Research and Development Administration), 1977, Final Environmental Impact

Statement for Waste Management Operations, Aiken, South Carolina, September.

Harvey, S. A,, 1994, Bechtel Savannah River, Incorporated, Aiken, South Carolina, Memorandum to

M. N, Hoganson, Halliburton NUS Corporation, Aiken, South Carolina, “CFC Recycling Units,”

October 6,

Hess, M. L., 1994a, Westinghouse Savannah River Company, Aiken, South Carolina, Interoffice

Memorandum to H, L, Pope, U.S. Department of Energy, Savannah River Operations Office, Aiken,

South Carolina, “Complete Set of Flow Sheets,” ESH-NEP-94-0241, November 15,

Hess, M. L., 1994b, Westinghouse Savannd River Company, Aiken, South Carolina, Interoffice

Memorandum to H. L. Pope, U.S. Department of Energy, Savannah River Operations Office, Aiken,

South Carolina, “Revised Spreadsheets Min Mixed Case ‘C ‘,” plus complete set of spreadsheets

ESH-NEP-94-02 13, October21.

Hess, M. L., 1994c, Westinghouse Savannah Klver Company, Aiken, South Carolina, Interoffice

Memorandum to H. L, Pope, U.S. Department of Energy, Savannah River Operations Office, Aiken,

South Carolina, “Canyon Solvent Disposition Planning,” ESH-NEP-94-O 120, September 13,

B-124



DoE/EIs-02 I7
July 1995

Hess, M, L., 1994d, Westinghouse Savannah River Company, Aiken, South Carolina, Interoffice

Memorandum to H. L. Pope, U.S. Department of Energy, Savannah River Operations Office,

“Revised Annual Worker Dose by Facility,” ESH-NEP-94-02 12, October 12.

Hess, M. L., 1994e, Westinghouse Savannah River Company, Aiken, South Carolina, Interoffice

Memorandum to H, L, Pope, U.S. Department of Energy, Savannah River Operations Office, Aiken,

South Carolina, “Storage and Disposal Capacities,” ESH-NEP-94-0226, October 28,

Hess, M. L., 1994f, Westinghouse Savannah River Company, Aiken, South Carolina, Interoffice

Memorandum to H. L, Pope, U.S. Department of Energy, Savannah River Operations Office, Aiken,

South Carolina, “Tank Farm Volume Waste Forecast: ESH-NEP-94-O 147, September 27,

Hess, M. L,, 1994g, Westinghouse Savannah River Company, Aiken, South Carolina, Interoffice

Memorandum to H, L. Pope, U.S. Department of Energy, Savannah River Operations OffIce, Aiken,

South Carolina, “NMPD Liquid Waste Forecast,” ESH-NEP-94-O 150, September 28.

Hess, M. L., 1994h, Westinghouse Savannah River Company, Aiken, South Carolina, interoffice

Memorandum to H. L. Pope, U.S. Department of Energy, Savannah River Operations Office, Aiken,

South Carolina, “Smelter Volume Reduction Factors,” ESH-NEP-94-O 185, October 10.

Hess, M. L., 1994i, Westinghouse Savannah River Company, Aiken, South Carolina, Interoffice

Memorandum to H. L. Pope, U.S. Department of Energy, Savannah River Operations Office, Aiken,

South Carolina, “WSRC Data Transmittal - Freon Recycle Units Miscellaneous Information,” ESH-

NEP-94-O 167, October 3.

Hess, M. L., 1994j, Westinghouse Savannah River Company, Aiken, South Carolina, Interoffice

Memorandum to H. L. Pope, U.S. Department of Energy, Savannah River Operations Office, Aiken,

South Carolina, “WSRC Data Transmittal - Description of Freon Recycle Unit,” ESH-NEP-94-O 164,

September 30.

Hess, M. L., 1994k, Westinghouse Savannah River Company, Aiken, South Carolina, Interoffice

Memorandum to H. L. Pope, U.S. Department of Energy, Savannah River Operations Office, Aiken,

South Carolina, “WSRC Data Transmittal - Waste Mi~econ Systems,” ESH-NEP-94-O 155,

September 29.

B-125



DOE/EIS-0217
July 1995

Hess, M. L., 1995a, Westinghouse Savannh River Company, Aiken, South Carolina, Interofice

Memorandum to H. L. Pope, U.S. Department of Energy, Savannah River Operations Off!ce, Aiken,

South Carolina, “Spreadsheets for Final EIS,” ESH-NEP-95-O090.

Hess, M. L., 1995b, Westinghouse Savannah River Comply, Aiken, South Carolina, Interoffice

Memorandum to H. L. Pope, U.S. Department of Energy, Savannah River Operations Ofice, Aiken,

South Carolina, “WSRC Data Transmittal - Response to BRE Questions on Vaults and CIF Fuel Oil

Utilization,” ESH-NEP-95-O076, May 4.

Hess, M. L., 1995c, Westinghouse Savannah River Company, Aiken, South Cwolina, Interoffice

Memorandum to H. L. Pope, U.S. Department of Energy, Savannah River Operations Office, Aiken,

South Carolina, “WSRC Data Transmittal - LLW RPF Data Request,” ESH-NEP-95-O067, April 14.

h4ain, C. T., Inc., 1991, Assessment Report Phase IIforthe F-and H-Area High-Level Radioactive

Waste Tank Farms, U.S. Department of Ener~, Westinghouse Savannah River Company, Savannah

River Site, Aiken, South Carolina,

Miller, J. A., 1994a, Westinghouse Savannah River Company, Aiken, South Carolina, Memorandum to

L.C. Thomas, Westinghouse Savannah River Company, Aiken, South Carolina, “Decon Facility,”

October 3.

Miller, J. A., 1994b, Westinghouse Savannah River Company, Aiken, South Carolina, Memormdumto

L. C. Thomas, Westinghouse Savannah River Company, Aiken, South Carolina, “Decon Facility

Waste hrfornration Clarification,” October 10.

Miller, J. A,, 1994c, Westinghouse Savannah River Company, Aiken, South Cmolina, Memorandum to

L.C. Thomas, Westinghouse Savannah River Company, Aiken, South Carolina, “Decon Facility

(Additional Information),” October 4.

Mulhollmd, J. A., M, G. Robinson, N, E. Hetiel, H, M. Coward, and D, T. Nakahata, 1994, ’’Air

Emissions Estimate forthe Savannah River Site Consolidated Incineration Facili~, Patil: Metal

and Radionuclide Emissions,” GT~RDA-94041 -002, Revision 2, Georgia Institute of Technology,

Atlanta, Georgia, November.

B-126



DOE/EIS-0217
July 1995

Nelson, R. W., 1993, Bechtel Savannah River, Incorporated, Aiken, South Carolina, Memorandum to

C. R. Hayes, Bechtel Savannah River, Incorporated, Aiken, South Carolina, “Construction

Engineering Services Silver Recove~ Project,” May 5.

Odum, J. V,, 1976, Soil Contamination A&acent to Waste Tank 8, DPSPU-76- 11-4, E. I. du Pent

deNemours and Company, ,Aiken, Souti Carolina.

Poe, L., 1974, Leakagefiom Waste Tank 16, DP- 1358, E. I. du Pent deNemours and Co., Aiken, South

Carolina.

Stewart, J., 1992, Power Semices Utilization Permit, Part B-Final Request for Utilities, Westinghouse

Savannah River Company, Aiken, South Carolina, November 11.

Todaro, C., 1994, Westinghouse Savannah River Company, Aiken, South Carolina, Interoffice

Memorandum to D. T. Bignell, Westinghouse Savannah River Company, Aiken, South Carolina,

“Effluent Treatment Facility 30-Year Forecast,” SWE-SWO-94-0200, May 2.

Wells, M. N., 1994, Westinghouse Savannah River Company, Aiken, South Carolina, Interoffice

Memorandum to P. L. Young, “DWPF SEIS Info Request,” Halliburton NUS Corporation, Aiken,

South Carolina, May 23.

Wiggins, A. W,, 1992, F/HArea Efluent Trearment Facility Process Overview, Westinghouse Savannah

River Company, Aiken, South Carolina, November 4.

WSRC (Westinghouse Savannah River Company), No Date, Photography Desktop Procedure Manual,

Aiken, South Carolina,

WSRC (Westin@ouse Savannah River Company), 1990a, RCRA Part A Applicatiorrfor Hazardous

Waste Permit, Tab AD, Revision O, September 25.

WSRC (Westinghouse Savannah River Company), 1990b, Consolidated Incineration Faciliy Functional

Performance Regzsirements, OPS- WMP-90-4 140, Aiken, South Carolina.

WSRC (Westinghouse Savannah River COmpany), 1991, F/H-Area High-Level Waste Radioactive Waste

Tank Farms, As-Built Construction Permit Application for an Industrial Wastewater Treatment

Facility, Revision O, Aiken, South Carolina.

B-127



DOEEIS-02 I7
July 1995

WSRC (Westinghouse Savannah River Company), 1992a, RCRA Part A Application for Hazardous

Waste Permit, Tab Z, Revision 7, June 1, Aiken, South Carolina.

WSRC (Westinghouse Savannah River Company), 1992b, Savannah River Site Liquid Radioactive

Waste Handling Facilities Justl~cation for Continued Operations, WSRC-RP-92-964, Aiken, South

Carolina.

WSRC (Westinghouse Savannah River Company), 1992c, RFI/RI Workplan for Tank 37 Concentrate

Transfer System Line Leak, WSRC-RP-92-62, Revision O, Aiken, South Carolina.

WSRC (Westinghouse Savannah River Company), 1992d, Savannah River Site Inrerim Waste

.Managemerrt ProOgrom Plan, FY 1991-1992, WSRC-TR-92-89, .4iken, South Caro!ina.

WSRC (Westinghouse Savannah R]ver Company), 1992e, RCRA Part A Application for Hazardous

Waste Permir, Tah M, Revision 8, Aiken, South Carolina, August 11.

WSRC (Westinghouse Savannah River Company), 1992f, “Waste Minimization Program (Calendar Year

1993), Construction Waste Minimization, Scrap Lead,” Aiken, South Carolina.

WSRC (Westinghouse Savannah River Company), 1992g, Air Quali~ Permit Modl>cation Application,

Aiken, South Carolina, August 28.

WSRC (Westinghouse Savannah River Company), 1992h, RCRA Part A Application for Hazardous

Waste Permit, Tab R Revision 7, June 1.

WSRC (Westinghouse Savannah River Company), 1993a, RCRA Part A Application for Hazardous

Waste Permit, Tab AH Revision 9, February 16.

WSRC (Westinghouse Savannah River Company), 1993b, Savannah River Site Waste Management

Pragram Plan - FY 1993, WSRC-TR-93-89, Aiken South Carolina, June.

WSRC (Westinghouse Savannah River Company), 1993c, Savannah River Site Consolidated

Incineration Facili~ Mission Need and Capaci~ Review, Aiken, South Carolina.

WSRC (Westinghouse Savannah River Company), 1993d, 1992 RCRA Part B Permit Application

Savannah River Site, Volume X, WSRC-IM-91-53, Revision 1, July 16.

B-128



DoErsIs-0217
July 199S

WSRC (Westinghouse Savannah River Company), 1993e, 1992 RCRA Part B Permit Application -

Saanrrah River Site, Volume II, Book 1 of 1, Hazardous Waste Storage Facility, WSRC-IM-91 -53,

Aiken, South Carolina, September,

WSRC (Westinghouse Savannah River Company), 1993f, F/H-Area High-Level Waste Removal Plan

and Schedule as Required by the Federal Facili@ Agreement for the Savannah River Site,

WSRC-RP.93- 1477, Revision O, Aiken, South Carolina, November.

WSRC (Westinghouse Savannah River Company), 1993g, Hazards Assessment Dacument of [he New

Waste Transfer Faci/ity, WSRC-TR-93-3 14, Aiken, South Carolina,

WSRC (Westinghouse Savannah River Company), 1993h, 1992 RCRA Part B Permit Application

Savannah River Site, Volume VI, Organic Waste Storage Tank, WSRC-IM-91 -53, September.

WSRC (Westinghouse Savannah River Company), 1993 i, Construction Management Plan, Waste

Minimization Program, CMP 05-2.10-6, Revision 1, Aiken, South Carolina, November 22.

WSRC (Westinghouse Savannah River Company), 1994a, Solvent Storage Tanh (S23-S30) Interim

Closure Plan, SWE-SWE-94-0279, Aiken South Carolina.

WSRC (Westinghouse Savannah River Company), 1994b, Savannah River Site Solid Waste Forecast -

FY94, WSRC-RP-94-206, Aiken South Carolina, February.

WSRC (Westinghouse Savannah River Company), 1994c, Burial Ground Operations Safe@ Analysis

Report Addendum E-Area, WSRC-SA-5, Addendum 1, Aiken, South Carolina, April.

WSRC (Westinghouse Savannah River Company), 1994d, High-Level Waste System Process Interface

Descriptiorr, X-ICD-G-0000 1, Predecisional Drafi, Aiken, South Carolina.

WSRC (Westinghouse Savannah River Company), 1994e, High-Level Waste System Plan,

HLW-OVP-94-OO05, Revision 2 (U), Aiken, South Carolina, January 14.

WSRC (Westinghouse Savannah River Company), 1994f, High-Level Waste Engineering Monthly Data

Report, WSRC-RP-94-383-3, Aiken, South Carolina, March.

B-129



DoE/331s-02I7
July 1995

WSRC (Westinghouse Savannah River Company), 1994g, HLW.Sysfern Plan, HLW-OVP-94-O077,

Revision 3 (U), Aiken, South Carolina, May31.

WSRC (Westinghouse Savannah River Company), 1994h, Savannah River Site Radionuclide Air

Emissions Annual Reportjor National Emission Standards for H~ardow Air Pollutant,

WSRC-IM-94-26, Aiken, South Carolina.

WSRC (Westinghouse Savannah River Company), 1994i, Criteria for Acceptance of High-Level Waste

info rhe 241-F/H Tank Farms, X-SD-G-00001, Revision O, Aiken, South Carolina, March 31.

WSRC (Westinghouse Savannah River Company), 1994j, Application for Permit to Construct M-Area

Vendor Trearrnent Facili&, ESH-FSS-94-13354, Aiken, South Carolina, June.

WSRC (Westinghouse Savannah River Company), 1994k, Strategy Proposal for Interim Storage of

Hazardous, Mixed and Non-Mixed TRU and Low Level Mixed Wastes, WSRC-RP-94-767,

Revision O, Aiken, South Carolina, August.

WSRC (Westinghouse Savannah River Company), 19941, Solid Waste Management Plan (U),

WSRC-RP-93-1448, Revision 2, Aiken, South Carolina, March 29.

WSRC (Westinghouse Savannah River Company), 1994m, RCRA Part A Application for Hazardous

Waste Permit, Tab N, Revision 13, Aiken, South Carolina, May 23.

WSRC (Westinghouse Savannah River Company), 1995, SRS Proposed Site Treatment Plan,

WSRC-TR-0608, Aiken, South Carolina.

B-130



DoEiEIs.02 I7
July 1995

APPENDIX C

LIFE-CYCLE TREATMENT, STORAGE, AND

DISPOSAL FACILITY COSTS



DoE/EIs-02 17
July 1995

TABLE OF CONTENTS

C.1,1 Relationship to SRSDra> Site Treatment Plan Cost Methodology .. .. ... .. C-2

C.1.2 Application of Cost Methodology for Options Selection ..................................... C-2

C. 1.3 Application of Cost Methodology for Alternative Treatment, Storage,

and Disposal Scenarios ......................................................................................... c-5

c.1.4 Special Considerations for Cost Calculations ....................................................... C-7

C.2.1 Total Facility Cost ................................................................................................ C-8

C-ii



DoEiEIs.0217
July 1995

LIST OF TABLES

w

c-1

c-2

c-3

c-4

c-5

C-6

c-7

C-8

Estimated cOst Of facilities for each alternative and waste forecast in the draft

and final EIS .................... ....................................................................................................... C-2

Economies of scale for the non-alpha vitrification facili~ ............................. ....................... C-3

Examples of equipment cost factors for waste management facilities considered in this

analysis ........................................ ............ ............................................................................... c-5

Examples of building cost factors for waste management facilities considered in this

analysis .................................................... ........................................................ ....................... C-6

Examples of annual labor cost factors for waste management facilities considered in

this analysis ............................................. ............................................................................... C-6

Total facility cost for the non-alpha vitrification facility . . .. .. .. ... .... ..... . ... .. .. . . C-9

Cost distribution for the non-alpha vitrification facili~ ........................................................ C-16

Cost of facilities in the S~ Wasle Management EIS ............................................................ C-19 I TE

LIST OF FIGURES

C-1 An example of the economies of scale using the non-alpha vitrification facility and

changes in throughput ............................................................................................................ c-4

C-2 Cost distribution for the non-alpha vitrification facili~ ........................................................ C-18

C.iii



DomIs-0217
July 1995

C.1 Cost Methodology

This section describes the methodology used to determine life-cycle costs for comparison of alternative

treatment, storage, and disposal facilities, Life-cycle costs include preliminary planning, design,

construction, operation, secondary waste disposal, and post-operation decommissioning. These costs are

distributed along a timeline, and then converted to an equivalent cost in terms of the current value of

money. Major components of life-cycle costs include building, equipment, operation and support

manpower, and secondary waste disposal costs. The purpose of the cost model is to provide date that can

differentiate between treatment options. The cost model consistently applies the same assumptions, such

as labor cost rates, building square-footage costs, and others, to the estimating process. Conceptual

design estimates for planned facilities and actual estimates for existing facilities are used where possible.

For the purpose of this environmental impact statement (EIS), the U.S. Department of Energy (DOE)

developed cost assumptions using Westinghouse Savannah River Company standard estimating

techniques. For appropriate comparison, DOE assumed that treatment facilities that do not already exist

would be located onsite. Each facility estimate includes option-specific costs for the major equipmen$

the number of man-hours per year required to operate the facility, the facility start-up date, the operating

life of the facility, and the required design basis throughput.

Projected facility costs and manpower requirements differ between the drafi and final EIS. This is due to

the following factors: a refinement of tbe parameters that determine operating marrpawer, building, and

equipment costs, a mrrection to the scope of no-action alternative costs to make them consistent with the

other alternative – waste forecast estimates; and new initiatives in alternative B that lowered faciIity

costs for this alternative. In addition, the costing methodology bases construction manpower

requirements on building and equipment costs; therefore, both operating and constriction employment

differ between drafi and final EIS. This, in turn, affects projections of socioeconomic and traffic

impacts. Cost differences are shown in Table C- 1. The cost analysis was changed to be consistent with

the Bo.reline Environmental Marragerrrerrt Report (DOE 1995) developed by DOE to ensure consistent

reporting on estimating future facility construction and operation costs. This report is used to establish

fnture budgetary requirements for the DOE complex.

I TE

TE

TC
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Table C-L Estimated cost of facilities for each alternative and waste forecast in the draft and final EIS.

Minimum Expected Maximum

Draft: $1 .OX109

No action Final: $6.9x109

A Draft: $4.5x109 Draft: $7.9x109 Drafi $30x109

Final: $4.2x109 Final: $6.9x I09 Final: $24x109

Draft: $5.0x 109 Draft: $7.7x109 Draft: $22x109

B Final: $4.2x109 Final: $6.9x I09 Final: $2OX1O9

Draft: $3.7x’109 Drafi $5.7x109 Draft: $17x109

c Final: $3,8x109 Final: $5.6x109 Final: $18x109

In most instances, the estimates are based on facilities for which there has been little, if any, conceptual

design. Theestimates were prepared only forthepuWose ofidenti&ing salient cost differences beWeen

technologies. ~esefacili~ estimates arenotsufficiently mature to beusedfor budgeting puWoses.

C.1.l RELATIONSHIP TO SRS DRAFT SITE TREATMENT PLAN COST METHODOLOGY

The cost model developed for the SRS Draft Site Treatrnerzt Plan (DOE 1994a) was used as a basis for

the EIS cost model, The major difference between the two models is the difference in scope of the two

efforts, The draft sit treatment plan proposes specific treatments over the next 5 years for a known

mixed waste inventory. This EIS examines alternatives for treating, storing, and disposing of wastes that

would be generated over the next 30 years and investigates the consequences of each alternative. The

EIS cost analyses consider low-level, hazardous, mixed, and transuranic wastes; the site treatment plan

deals only with mixed wastes, The uncertainties in this EIS that affect the modelling of costs include the

waste forecasts (amounts of waste generated), schedules (treatment need dates), and availability of funds,

C.1.2 APPLICATION OF COST METHODOLOGY FOR OPTIONS SELECTION

Process and materials descriptions were developed for full treatment, storage, and disposal options

evaluated in the in-depth analysis in Section 2.3 of this EIS, From these descriptions, a list of the

required processing equipment, the sizes and ~es of buildings needed, and the necessary support

equipment was developed. To provide equivalent comparisons of the options, it was initially assumed

c-2
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that 1,000 cubic meters (35,3oo cubic feet) of waste would be processed per year by each facility, The

costs for processing equipment, buildings, and support equipment were developed using Savannah River I ‘E
Site (SRS) experience and information from a waste management facilities cost report (Feizollahi and

Shropshire 1992) prepared for the DOE Idaho National Engineering LaboratoW. The manpower

requirements were estimated with the C0STPRC2 (Hess 1994a) program used by Westinghouse

Savannah River Company for estimating onsite work.

Because the in-depth options analysis evaluated individual treatability groups, it was not sufficiently

broad to identi~ an integrated system of treatment, storage, and disposal facilities for the entire SRS.

The in-depth options analysis was supplemented with a second analysis that considered the availability

of excess capacity in existing facilities and the environmental advantages and economies of scale

achieved by expanding planned facilities to accommodate additional treatability groups that would

otherwise require other stand-alone treatment, storage, and disposal facilities. The cost to dispose of

secondary waste was developed from existing SRS facilities and included in the cost model.

As an example, Table C-2 (and Figure C- I ) illustrates the economies of scale for the non-alpha

vitrification facility, It displays the total cost and the total and incremental cost per unit volume of

throughput. The calculation procedure is described in detail in Section C.2. The table indicates that unit

costs decreases from approximately $7,700 to $2,000 per cubic meter when annual throughput increases I TC

from 1,000 to 5,000 cubic meters.

Table C-2. Economies of scale for the non-alpha vitrification facility.a

Incremental

Annual throughput Total throughput Life-cycle cost Total Unit Cost Unit Cost
(cubic meters) (cubic meters)b ($1 ,000) ($ per cubic meter)c ($ per cubic meter)c

I ,000 19,000 146,501 7,71 I 7,711

2,000 38,000 159,190 4,189 668

3,000 57,000 171,881 3,015 668

4,000 76,000 184,573 2,429 668

5,000 95,000 197,267 2,082 668

a. Source: Hess ( 1995).
b. To convert to cubic feet, multiply by 35,31.
c, To convert to $ per cubic feet, divide by 35.31,

TC
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C.1.3 APPLICATION OF COST METHODOLOGY FOR ALTERNATIVE TREATMENT,

STORAGE, AND DISPOSAL SCENAR30S

Facility costs vary with the amount of waste treated per year. Therefore, the cost model used for this EIS

for equipment and buildings based on a 1,000 cubic meter (35,300 cubic feet) annual throughput was

modified to account for the actual volume of waste the facility would be required to treat annually. The

estimates from the Idaho National Engineering Laboratory facilities cost report were used as the basis for

this part of the model. The equipment and facility descriptions in the Idaho National Engineering

Laboratory report were examined to see how closely they matched the specifications of the treatments

and processes described in this EIS. The Idaho National Engineering Laboratory estimates were

modified as required to match the specifications in this EIS. Linear and exponential cuwes were tit to

the Idaho National Engineering LaboratoW costs versus capacity estimates. The linear model closely

matched the data, so it was used, For further cost development, both equipment and building costs were

defined as the coefficient (cost per cubic meter of waste processed) times the annual volume of waste

plus a fixed cost. The coefficients and fixed values come from calculations that determine those values

which provide the best tit between actual Idaho National Engineering Laboratory data and the linear

(straight line) approximation (i.e., cost = cost coefficient x yearly volume+ fixed cost). The COSTPRO

model facility operating labor hours were also developed into a linear model. (Annual labor= labor

coefficient x yearly volume + fixed labo~ Tables C-3, C-4, and C-5 list the fixed values and coefficients

developed for equipment cost, building cost, and labor, respectively.)

Table C-3. Examples of equipment cost factors for waste management facilities considered in this

analysis.a
cost

coefficient
Fixed cost ($1,000/cubic

Facility ($ I ,000) meter/Year)b

Off-site treatment and disposal 11,257 0.0699

Containment building - macmencapsulation

Off-site smelter

Transuranic waste characterizatioticertitication facility

Soil sort facility

Containment building - decontamination

Off-site low-level waste volume reduction

Non-alpha vitrification facility

Alpha vitrification facility

3,259

10,521

14,112

10,983

1,302

4,981

13,570

25,102

0.0385

0.2597

0.0396

0.2101

0.0035

0.0265

0.3361

0.0840
I

a. Source: Hess (1995).
b. To convert to $1,000 per cubic foot per year, divide by 35.31. I
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Table C-4. Examples of building cost factors for waste management facilities considered in this

TC

analysis.a

Cost coefficient
Fixed cost ($1,000/cubic

Facility ($1,000) meter/Year)b

Off-site treatment and disposal 3,259 0.0241

Containment building - macroencapsulation 3,459 0.0243

Off-site smelter 8,744 0.2824

Transuranic waste characterization/certification 11,891 0.0396

facility

Soil sort facility 2,470 0.0611

Containment building - decontamination 832 0.0120

Off-site low-level waste volume reduction 1,776 0.0040

Non-alpha vitrification facility 9,298 0,2403

Alpha vitrification facility 23,683 0.1123

a. Source: Hess (1995).
b. To convert to $1,000 per cubic foot per year, divide by 35.31.

Table C-5. Examples of annual labor cost factors for waste management facilities considered in this

analysis.a

Labor coefficient
Fixed labor (manhours/year/

Facility (manhours/year) cubic meter)b

Off-site treatment and disposal 21,145 0,0699

Containment building - 15,688 0.0385
macroencapsulation

I
Off-site smelter 52,581 0.2597

I

Transuranic waste characterization/ 42,332 0.0396
certification facility

I Soil sort facility 14,196 0.2101

TC I Containment building - decontamination 27,996 0.0035

I Supercompactor 7,027 0.0265

I Non-alpha vitrification facility 31,796 0.3361

I
Alpha vitrification facility 37,478 0.0840

a. Source: Hess (1995).
b. To convert to manhours per year per cubic foot, divide by 35.31.
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The costs for storage and disposal facilities, most of which do not have equipment costs, were developed

differently. The labor hours on a per-cubic-meter basis were developed with COSTPRO, The cost to

build each facility was estimated by assuming that new facilities would hold the same amount of waste

as existing facilities, dividing the waste that would need to be stored or disposed of by the facility

volume capacity, and multiplying the resulting number of facilities needed by the cost of completed

existing facilities.

C.1.4 SPECfAL CONSIDERATIONS FOR COST CALCULATIONS

DOE decided to assign costs to wastes with required treatments differently than to wastes for which

treatment was optional. In the cost model, wastes with required treatments were assigned both the fixed

costs for treatment and the variable costs associated with their specific volume (including equipment,

building, and labor costs). The wastes with optional treatments were only assigned the variable costs

associated with their additional volume, This methodology assumed that these wastes would use the

excess capacity in facilities built to support required treatments. It also burdened wastes with specified

treatments more than wastes with optional treatments.

A spreadsheet was developed for each alternative/forecast which listed the individual treatability groups

and the options for treatment and disposal, The waste volume assigned to each option was entered along

with the yearly fixed programmatic costs, the variable waste costs, and the volume reduction ratio

achievable by that treatment option for the specific waste ~pe. The variable waste costs included the

cost to dispose of tbe secondary waste produced by the treatment. These inputs were summed and

averaged over the 30-year analysis period and put into a specific treatment cost model. The total waste

to be processed was averaged over the operating period of the facility for the sizing, costing, and

operating manpower calculations. Based on waste volume, fixed costs, variable costs, volume reduction

ratio, the facility operating period, and the input dates for design start and operations start, the treatment

cost model calculated tbe equipment and building costs, total operating manhours, the pre-project costs,

the total estimated cost to build the facility, the costs to decommission and dispose of the facility after all

the waste has been treated, and the secondary waste disposal costs. The various costs were distributed

over the appropriate time periods. The costs were then escalated and discounted to get a life-cycle cost,

the present worth cost for the treatment option, and a cost per cubic meter of input waste, Costs

calculated in the treatment cost model were returned to the spreadsheet for summation, which yielded the

total option cost. The specifics of how these calculations were performed are discussed in Section c.2,
TE

Another spreadsheet calculated the manpower required for each facility. Engineering, operation, and

support manpower were included over all phases of the life cycle. The life cycle includes pre-project
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planning, design and construction operations, and facility decontamination and decommissioning. A

master labor spreadsheet COIIected the individual faci Iity manpower calculations and generated totals for

each treatment, storage, and disposal alternative.

C.2 Typical Cost Estimate

This section describes the calculation procedure for determining life-cycle cost. For illustration, each

TE I component ise la dXP me and calculated fOr the non-alpha vitrification facility (Hess 1994b, 1995).

Each component of the cost is calculated in units of thousands of dollars and shown as a total dollar

value in parenthesis. The values have been rounded to the nearest thousand following calculation; they
TE

do not always equal the sum or product of the listed values.

C.2.1 TOTAL FACILITY COST

The total facility cost consists of pre-project costs, design and construction costs, contingency costs,

operating costs, andpost-operation costs. Escalation anddiscount rates reapplied tothecosts as they

are incurred to determine life-cycle costs.

Each step of thecalculation isillus&ated fora~picalfaci1iV. Thecost factors forthe non-alpha

vitrification facility are presented in Table C-6.

C.2.1.1 ~ i

The cost estimates are based on the following assumptions:

● Annual manpower (manhours/year) iscalculated using the COSTPRO progrm andthe

assumption from thein-depth options analysis that l,OOOcubic meters (35,300 cubic feet) per year

of waste would be processed through each facility.

. Aunifomr, fully burdened labor rate of$75/manhourin 1994 dollars isassumed forall workers

for all activities, including design, construction, operation, and decontamination and

decommissioning. Thelabor rate includes sal~, benefits, mdindirect expenditures

(i.e., overhead).
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Table C-6. Total facility cost for the non-alpha vitrification facility.

Throughput (cubic meters/year)

Equipment cost (Table C-2)

Variable cost ($1 ,000/cubic meter/year)

Fixed cost ($1,000)

Building cost (Table C-3)

Variable cost ($1 ,000/cubic meter/year)

Fixed cost ($1 ,000)

Annual operating manpower (Table C-4)

Variable labor (manhours/cubic meter/year)

Fixed labor (manhours/year)

Annual waste type support manpower

(manhours/year)a

Labor rate ($1,000/manhour)

Isa RCRAb Part A Permit required?

Isa RCRA Part B Permit required?

Detailed design and construction start (year)

Operation start (year)

Operation period (years)

Disposal cost ($1,000/cubic meter)

Volume reduction ratio (x: 1)

3,063

0.3361

13,570

0.2403

9,298

0,3361

31,796

38,848

0.075

No

Yes

2002

2006

19

7.636

7.43C

a. Administrative and other support personnel,
b. Resource Conservation and Recovery Act.

c. A weighted average of volume reduction ratios for each waste type based upon experience with
vitrification facilities.

. The year in which project planning and preconceptual design start occurs is assumed for each

facility to be 2 years before the detailed design and construction start.

. The operation start is the year in which the facility would begin operating.

. The operation period, in years, is the length of time the facility would be operating.

TC

. The facility waste volume (throughput in cubic meters per year) is calculated from the total

volume to be treated averaged over the operational period of the facility. Averaging the waste
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TE I

TC

.

.

C.2.1..

volume defines a realistic design capacity for the equipment and building, not the peak waste

generation rates.

The manner in which the treated waste would ultimately be disposed is based on the disposal cost

(calculated in dollars per cubic meter; to convert to dollars per cubic foot, divide by 35.3 1). The

variable costs include the cost to build and operate the final disposal facilities.

A volume reduction ratio (x 1) is used for each specific waste through each specific facility. The

final disposal volume (after volume reduction) is multiplied times the disposal costs per unit

volume of waste and added to the facility costs as a portion of the facility life-cycle costs.

2 co nstruct on Costsi

Construction costs consist of equipment costs, building costs, field indirect costs (e.g., auxilia~ support

personnel), field direct costs (e.g., temporary construction facilities), field and design engineering costs,

construction management, and project management costs.

Equipment cost (EC)
EC= Cost coefficient

Throughput
Fixed cost

Building cost (BC)
BC = Cost coefficient

Throughput

Fixed Cost

Field indirect cost (FIC)
FIC = 8 percent

Equipment cost

Field direct cost (FDC)
FDC = 14 percent

Building cost

Engineering cost (ENGC)

ENGC = 22 percent

Equipment and building cost

[0.3361] X

[3,063] +
[13,570] =
14,600 (or $14,600,000)

[0.2403] X

[3,063] +
[9,298] =
10,034 (or $10,034,000)

[0,08] X

[14,600] =

1,168 (or $1,168,000)

[0.14] x
[10,034] =

1,405 (or $1,405,000)

[0.22] x

[14,600 + 10,034]=

5,419 (or $5,41 9,000)

c-lo



DOEEIS-02 I7
July 1995

Construction management cost

(CMC)

CMC = 7 percent

Equipment and building cost

Project management cost (PMC)

PMC = 9 percent

Equipment and building cost

Total construction cost (TCC)

TCC = Equipment cost

Building cost
Field indirect cost
Field direct cost

Engineering cost
Construction management cost
Project management cost

[0.07] x

[14,600 + 10,034]=
1,724 (or $1,724,000)

[0.09] x
[14,600 + 10,034]=
2,217 (or $2,21 7,000)

[14,600] +

[10,034] +
[1,168] +
[1,405] +

[5,419] +
[1,724] +
[2,217] =

36,567 (or $36,567,000)

C.2.1.3 Tots 1Estimated Cost (TEC)

Total estimated cost is construction cost plus contingency (C). The contingency is the funding required

to give an 80-percent confidence level that the project will be completed within the estimated funding

and schedule. Estimates done at the conceptual planning level are typically f 40 percent. For this effort

a contingency of 35 percent of the construction cost was used.

Contingency (C)
c= 35 percent

total construction cost

Total estimated cost (TEC)
TEC = Construction cost

Contingency

C.2.1.4 Pre-Proiect W

[0,35] x
[36,567] =

12,799 (or $12,799,000)

[36,567] +
[12,799] =
49,366 (or $49,366,000)

TC

Based on experience with projects at SRS, the planning costs for project definition and implementation

of DOE Order 4700, “project Management System” requirements were estimated as 5 percent of the total
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Tc

Preparation for operations costs
(Poe)

Poc =

estimated cost, ascalculated above, andpreconceptual design costs were estimated as 10percent of the

total estimated cost.

Planning cost (PLANC)
PLANC = 5 percent [0.05] x

Total estimated cost [49,366] =

2,468 (or $2,468,000)

Preconceptual design cost (PDC)
PDC = 10 percent [0,10] x

Total estimated cost [49,366] =
4,937 (or $4,937,000)

The permitting costs are based on an estimate of the need for new permits or required modifications to

existing permits. A Resource Consewation and Recovery Act (RCR4.) Part .Apermit @rm.@dification is

estimated tocost $150,000. ARCRAPart Bpermit isestimated tocost$l,500,000.

Permitting cost (PC)
Pc = Resource Conservation and 1,500 (or $1,500,000)

Recovery Act Part B permit

Costs associated with preparation for operations (e.g., a procedure document) are estimated to be

$150,000.

150 (or $150,000)

TC

Pre-project cost (PPC)
PPC = Planning cost

Preconceptual design cost

Permitting cost
Preparation for operation cost

C.2.1.5 Facili@ Opera tine Cosb

[2,468] +
[4,937] +

[1,500] +
[150]=

9,055 (or $9,055,000)

Twotypes ofmanpower requirements areconsidered. Operating mmrpowerc onsistso fpersonnelwho

actually operate the facility as estimated by the linear model developed from the COSTPRO program.

Waste type support manpower includes administrative and other support personnel based on a

C-12



DOE/EIS-0217
July 199S

distribution of these requirements to each waste type as reported in FY 1993 SRS Waste Cost Analysis

(Taylor, McDonnel, and Harley 1993),

Annual operating manpower

(AOM)

AOM = Labor coefficient
Throughput
Fixed labor

Operating manpower cost
(OMC)

OMC =

Annual waste type support
manpower (AWTSM)

AWTSM =

Waste type support
manpower cost (WTSMC)

WTSMC =

[0.3361] X
[3,063] +

[31,796] =
32,826 (manhours per year)

Annual operating manpower [32.826] X
Labor rate in $1 ,000hour [0.075] x

Facility operation period [19] =
46,777 (or $46,777,000)

Fixed amount [38,848] =
38,848 (manhours per year)

Annual waste Vpe support manpower [38,848] X
Labor rate in $1,000/hour [0.075] x
Facility operation period [19] =-

55,358 (or $55,358,000)

Utilities costs vary from 4 percent to 20 percent of tbe operating manpower cost. The variance is the

following function of the equipment cost: F = 1 + 4 x equipment cost+ maximum equipment cost. The

maximum equipment cost of the facilities identified in this EIS is 14,882 (or $ 14,882,000).

Utilities cost (UC)
Uc =

Material requirements cost

(MRC)
MRC =

Maintenance cost (MC)
MC=

4 percent
Equipment cost factor

Operating manpower cost

60 percent
Operating manpower cost

36 percent
Operating manpower cost

[0.04]

[1+4 X 14,600+ 14,882] X

[46,777] =
9,214 (or $9,2 14,000)

[0.60]x
[46,777] =

28,066 (or $28,066,000)

[0.36] X

[46,777] =

16,839 (or $16,839,000)

TC

TE

TE
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Secondary waste disposal

cost (SWDC)
SWDC = Throughput [3,063] X

Operating period [19] x

Disposal cost [7.636] +

Volume reduction ratio [7.43] =

59,810 (or $59,810,000)

Total facility operating cost

(TFOC)

TC

TFOC = Operating manpower cost [46,777] +

Waste type support manpower cost [55,358] +

Utilities cost [9,214] +

Material requirements cost [28,066] +

Maintenance cost [16,839] +

Secondary waste disposal cost [59,810] =
216,064 (or $216,064,000)

Post-Ope ratinn CostsC.2.1.6

The cost of decontamination and decommissioning the facility following its useful life is estimated as

80 percent of the initial equipment and building costs.

TC

TC

Post-operation cost (POC)
Poc = 80 percent

Equipment and building cost

C.2.1.7 TOtal Unescala ted Costs

Total unescalated cost
(TUC)

Tuc = Pre-project costs
Construction costs

Contingency costs
Facility operation costs

Post-operations costs

[0.80] x

[14,600 + 10,034]=
19,707 (or $19,707,000)

[9,055] +
[36,567] +

[12,799] +
[216,064] +

[19,707] =
294,192 (or $294, 192,000)
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C.2.2 COST DISTRIBUTION

Annual pre-project cost
(APPC)

APPC = Pre-project cost

Years prior to detailed design
and construction start

Annual total estimated cost
(ATEC)

ATEC = Total estimated cost
Period from detailed design and

construction start to operation start

Annual facility operation

cost (AFOC)

AFOC = Facility operation cost
Period of operation

Annual post-operation cost

(APOC)
APOC = Post-operation cost

Years following operations

[9,055] +

[2] =

4,527 (or $4,527,000)
for each year, 2000 and 2001

[49,366] +

[4] =

12,341 (or $12,341,000)
for each year, 2002 through 2005

[216,064] +
[19] =
11,371 (or $1 1,371,000)

for each year, 2006 through 2024

[19,707] +

[3] =
6,569 (or $6,569,000)
for each year, 2025 through 2027

Unescalated costs (based on the value of money in 1994), escalated costs, arrd discounted costs are listed

by year in Table C-7.

C.2.3 ESCALATION

The escalation rates were taken from the DOE guidelines (DOE 1994b) for future-year estimating, The

escalation rates are typically 3 percent, with the exception of 2.9 percent and 3.1 percent for fiscal year

1995 and fiscal year 1998, respectively.

Escalation factors are calculated as the previous year’s escalation factor compounded by the appropriate

escalation rate. For example, the escalation rate in 2000 is 3 percent. Therefore, the 2001 escalation

factor is the 2000 factor (1.194) times 1.03 or 1.230. The escalated costs are the prorJuct of the

unescalated cost and the corresponding escalation factor (Table C-7),
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TC

TE

Table C-7. Cost distribution for tbe non-alpha vitrification facility.

Unescalated cost Escalation Escalated cost Discount factor Discounted cost
Year ($1,000) factor ($ I ,000) at 6 percent ($1,000)

I994 I .000 I .000

1995
1996
1997
1998
1999

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

2020
2021

2022
2023
2024
2025
2026
2027

TOTAL

4,527
4,527

12,341
12,341
12,341
12,341
11,371
11,371
11,371
11,371
11,371
11,371
11,371
11,371
11,371
11,371
11,371
11,371
11,371
11,371
11,371
11,371
11,371
11,371
11,371
6,569
6,569
6.569

1,029
1.06
1,092
1.126
1.159

1.194
1.230
1.267
1.305
I.344
1.384
1.426
1.469
1.513
1.558
1.605
1.653
1.702
1.754
1.806
1.86
1.916
1.974
2.033
2.094
2.157
2.221
2.288

2.357
2.427
2.500
2,575
2.652

5,046
5,568

15,634
I6,103
16,586
I7,083
16,212
16,699
17,200
17,716

18,247
18,795
19,359
19,939
20,537
21,154

21,788
22,442
23,115
23,809
24,523

25,259
26,016
26,797
27,601
16,423
16,916
17.423

0.943
0.890
0.840
0.792
0.747

0.705
0.665
0.627
0.592
0.558
0.527
0.497
0.469

0.442
0.417
0.394
0.371
0.350
0.331
0.312
0.294
0.278
0.262
0.247
0.233
0.220
0.207
0.196
0.185
0.174
0.164
0.155

0.146

3,811

3,703
9,809
9,531
9,261
8,999
8,057
7,829
7,607
7,392
7,183
6,980
6,782
6,590
6,404
6,222
6,046
5,875
5,709
5,547
5,390
5,238
5,090
4,946
4,806

2,698
2,621
2.547

294,192 534,348 172,674

C.2.4 DISCOUNTING

Discounting is the determination of the present cost of future payments. The present cost is less than the

future payment because the money could be invested with some rate of return and be worth more later,

The rate of return is assumed to remain constant at 6 percent per yea~ this rate is judged to be consistent

with current prime lending rates and long-term rates of return.
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Discounting is calculated in a manner similar to escalatio~ the previous factor is discounted by the

appropriate discount rate. For example, the discount factor for 2001 is the 2000 factor (0.705) divided by

1.06 or 0.66s, Discounted costs are the product of the escalated cost and the discount factor (Table C-7),

Figure C-2 presents a graphic representation of the discounted, unescalated, and escalated costs.

C.3 Cost of Facilities

Costs for proposed facilities are presented for each alternative and waste forecast (Table C-8), The costs I TC

include those for pre-project, design and construction (except for existing facilities, which have already

incurred design/construction costs), operation and maintenance, second~ waste disposal and facility

decontamination and decommissioning. They are expressed as present 1994 costs and are based on draft

site treatment plan escalation (approximately 3 percent) and a 6-percent discount rate.
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Table C-8. Cost of facilities in the SRS Waste Managemen/ EIS ($ million).a,b

Alternative
Facility Forecast A B c

Waste soil sort (new) Minimum 52.6 54.0 53.6
Expected
Maximum

56.2
73.8

58.2
113.7

58,1
103.4

2,009.7
2,418.6
2,798,6

194.7
299,6
660.6

248.3
250.2
416,4

121.9
120.7
129.O

115.7
143.1
249.2

83,4
103.1
197.8

33,6
77,4

Ioo.1

62.3
86.7

317,4

33.1
33.8
34.3

25.1
107.2

5,816.7

TE

Offsite low-level waste volume
reduction

Minimum

Expected
Maximum

b 57.1
58.4
62.0

Offsite treatment and disposal Minimum

Expected
Maximum

2,462.3
4,637.3
7,404.7

2,350,6
4,419.3
7,109.6

Non-alpha vitrification (new) Minimum

Expected
Maximum

172.7
565.6

Alpha vitrification (new) 246.0
246.8
359.3

Expected
Maximum

Transuranic waste characterization/
certification (new)

Minimum
Expected
Maximum

121.9
120.7
129.0

121.9
120.7
129.0 TC

Consolidated Incineration
Facility

Minimum
Expected
Maximum

125.9
206.9
691.5

296,9
353.6
525.2

Low-activity waste vaults
(periodic requirements)

Minimum

Expected
Maximum

264.4
340.8
848.2

21.5
32.5

105.1

Intermediate-1evel vaults

(periodic requirement)
Minimum

Expected
Maximum

144.0
192.2
684.1

117.6
192.3
436.7

Low-1evel waste non-vault disposal
(periodic requirement)

Minimum

Expected
Maximum

62.9
78.3

294.6

58.9
62.3
92.8

Long-lived storage
(periodic requirement)

Minimum

Expected

Maximum

33.0
33.8
34.2

33.0
33.8
34.3

Transurmic waste storage (periodic
requirement)

Minimum

Expected

Maximum

39.4
105.4

5,900.0

16.5
106.0

5,898.2
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Table C-8. (continued).
Alternative

Facilitv Forecast A B c
Offsite smelter ‘ Minimum 214.2 214.1

Expected

Maximum
214.6
216.4

214.3
215.1

‘FE

TC

TC

Offsite lead decontamination Minimum

Expected

Maximum

117.3
210,7
472.2

117.3
210.7
472.2

117.0
210.7
472,2

Waste Isolation Pilot Plant Minimum

Expected

Maximum

276.7
357.1

4,287.5

127.1
152.3

1,896.7

72.6
77.0

496,1

RCRA-perrnitted disposal vaults 81.4
92,6

1,405.9

98.0
121.0
562.5

264.0
1,!28.6

4,448.1
Expected

Maximum

Compactors Minimum 117,1
117.1
50.9

24.0
24.0
22.5

31.3
33,4
32.4

M-Area air stripper Minimum

Expected
Maximum

0.003
0.016
0.017

0.003
0.016
0.017

0.003
0.016
0.017

Containment building (new) 145.0
177.2
336,4

134.4
159.1
254.1

49.1
49,2
49.3

Expected
Maximum

Mixed waste storage
(periodic requirement)

Total

Minimum
Expected

125.0
208,8

1,826.6

112.8
208.8

1,583.9

111.7
208.9

1,574.1

Minimum

Expected
Maximum

4,168,9
6,935.3

24,439.6

4,201.7
6,947.2

20,439.9

3,841.0
5,620.7

18,110.9

a. Source: Hess ( 1995).
b. Shaded areas indicate the alternatives that do not use the facility,
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SUMMARY

This appendix to the Waste Management Environmental Impact Statement (EIS) provides summaries of

innovative and emerging technologies being evaluated at Savannah River Site (SRS) and other locations

that have the potential for treating hazardous, radioactive, or mixed (hazardous and radioactive) wastes at

SRS. This EIS considered 85 technologies, many of which were screened out during the options analysis

process described in Section 2.3 of this EIS, This appendix discusses marry of those technologies that

were eliminated from detailed consideration in Section 2.3 as well as some developing technologies that

were not considered in Section 2.3,

Many of these technologies are either not commercially available, have not undergone demonstrations

for the waste types at SRS, or have not been shown to be either economically or technically viable (i.e.,

have not achieved engineering breakthrough). However, some of the 26 emerging technologies

described in this appendix may prove viable in the future and maybe chosen for more detailed design

and operations analyses based on the outcome of demonstrations. The in-depth options analysis used to

select treatment technologies was biased towards choosing proven solutions to U.S. Department of

Energy (DOE) waste management issues. As other technologies mature, these may warrant

consideration,

The technologies summarized here treat contaminated matrices that contain plastic, paper (and other

forest products), metals, aqueous liquids, and organic liquids. These waste matrices are generated

through activities such as site operations, decontamination and decommissioning, or environmental

restoration. Some technologies have been available for years, but application of the technology to waste

management would be considered innovative,

The treatment summaries were prepared from a number of literature sources and interviews and have

been grouped by categories of waste treatment (1) biological, (2) chemical, (3) physical,

(4) stabilization, and (5) thermal.

D-1
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D.1 Background

This appendix provides summaries of 52 innovative and emerging technologies that have the potential

for treating hazardous, radioactive, or mixed (hazardous and radioactive) wastes at SRS. Eighty-five

technologies were considered, many of which were screened out during the options analysis process

described in Section 2.3 of the EIS. Table D-1 defines each of the technologies and identifies its purpose

(volume reduction, stabilization, or decontamination). For the most part, the technologies discussed in

this appendix are not commercially available, have not undergone fill-scale demonstrations for tie waste

types present at SRS, or have not been shown to be either economically or technically viable. However,

many of the emerging technologies described in this appendix may prove viable in tie fnture and maybe

chosen for more detailed design and operations analyses based on tie outcome of full-scale

demonstrations, other commercial applications, or use by the U.S. Department of Energy (DOE) on

similar wastes.

Section 2.3 of the EIS evaluated 85 processes and technologies in 5 treatment categories. The treatment

categories used in the prescreening process (biological, chemical, physical, stabilization, and thermal)

are also used in this appendix for consistency. The treatment categories include both conventional and

emerging processes and technologies. Some examples of conventional processes include evaporation,

compaction, storage, and incineration. These types of processes are not addressed in this appendix.

Examples of innovative technologies include electrodialysis, plasma torch supercritical water oxidation,

and white rot fungus. These @pes of innovative and emerging technologies are addressed in detail in this

appendix.

Table D-2 provides a comparison of 26 innovative technologies included in Section 2.3 with those in

Appendix D. Several of the process technologies identified in Section 2.3 are subdivided into more

discrete technologies discussed in Appendix D. For example, Section 2.3 identified the technology

process of fluidized bed incineration (number 13 on Table D-2); Appendix D identifies two specific

subtypes of fluidized bed incineration. Appendix D also identifies six emerging technologies [acoustic

barrier particle separator (D.5 .1), high-energy electron irradiation (D,5.8), gas-phase chemical reduction

(D.4.4), nitrate to ammonia and ceramic process (D.4.5), electrochemical oxidation (D.4.12), and

mediated electrochemical oxidation (D.4. 13)] that are not specifically addressed in Section 2.3.
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Table D-1. Technologies considered for treatment of SRS waste,

Tecbology purpose

la 2b 3C Technology md description

. Abrasive blastinz - a Drocess in which solids such as sand or drv ice Dellets in a

.

.

.

●

✎

.

.

.

.

●

✎

.

●

pressurized ftuid-mat~ix are sprayed against a radiologically co~tmi~ated
surface to decontaminate the surface.

AciOme digestion, solids dissolution - a process to dissolve solids in an
acidibuse bath in the presence of a metal catalyst to remove contmninmc. The
dissolved metal solution would then be treated via chemical precipitation for
removal of the metal,

Asphalt based microencapsulation - a thermally &Lvenprocess to dewater a
waste and trap the residual solids in a liquid asphalt matrix that solidifies for
disposal,

Absorption - the tmnsfer of contamination that is mixed with one phase into
another phase.

Aerobic biotreatment - the use of aerobic bacteria in a hioreactor to remove
aromatic organic contaminants from soils, sediments, and sludges.

Alkaline chlorination - an emerging application of the dechlorination
technology. The technology involves dechlorination of halogensted
compounds such as polychlorinated hiphenyls and other chlorinated compounds
hy a substitution reaction. The secondary wastes from the reaction require
disposal.

Activated sludge - the use of an activated sludge materia[ like an activated
charcoal for the removal of orgmic materials from wastes.

Anaerobic digestion - the use of nonaerobic bacteria (i.e., bacteria that do not
require oxygen) in a bloreactor for the consumption of specific organic
contamirmnts from aqueous wastes.

Advanced electrical reactor - a graphite electrode DC arc furnace in which two
elecbodes are attached to the waste being processed. A plasma arc is generated
between the electrodes that generates 1700”Ctemperatures, causing the
soil/metal mixture to he stratified into a metal phase, a glass phase, md a gas
phase. The phases are separated and treated separately.

Air skipping - used for the removal of vDlatile orgmric compounds from
aqueous waste stremns. The liquid waste is intimately contacted with air
resulting in mnas trmsfer of the orgunic compound from liquid phu.re to the gas
phase.

Amalgamation - the property of mercm’y in which it unites or alloys with other
metals. This is used in the tritium production process where goId traps remove
mercmy.

Alkali metal dechlorination - an emerging application of the dechlorination
technology, The technology involves dechlorination of halogenated
compounds such as polychlorinated biphenyls mrd other chlorinated compounds
by a substitution reaction. The secondary wastes from the reaction require
disposal,

Alkali metal/polyethylene glycol - rm emerging application of Ore
dechlorination technology, The technology involves dechlorination of
halogermted compounds such as polychlorinated biphenyls mrd other
chlorinated compounds by a substitution reaction. The second~ wastes from
the reaction require disposal.

Blast furnaces - used together with reverberatory fumces for the removal of
lead from excavated materials. Also see smelting,
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Table D-1. (continued).

Technology purpose

1 7 ? Technolozv and description

.

.

●

.

●

✎

.

●

✎

.

.

.

.

Bio-reclamation -or bioremediation is a normally in situ process whereby
biological agents that degrade hydrocarbons are mixed with organically
contaminated wil to remove these contaminants from the soil.

Carbon adsorption - the use of a bed of granular activated carbon or charcoal
for the removal of chlorinated hydrocarbons, aromatic solvents, and fuels from
an aqueous waste.

Circulation bed combustion - uses high velocity air to entrain circulating solids
and create a highly turbulent combustion zone that destroys toxic hydrocarbons
such as PCBS.

Catalytic dehydrochlorination -an emerging application of the dechlorination
technology, The technology involves dechlorination of halogenated
compounds such as polycblorinated biphenyls and other chlorinated compounds
by a substitution reaction. The secondary wastes from the reaction require
disposal.

Cementation - a process in which contaminated wastewater is mixed with
cement to solidify and stabilize the contarninmts for storage.

Centrifigation - the use of a centrifuge to separate solids from a liquid waste for
further processing.

Chemical hydrolysis - the use of a reactive chemical species in water to detoxify
or neutralize the hazardous constituents. This is usually used for the recovery
of spent solvents.

Chelation - an ion exchange process in which the exchange media possesses
unusually high selectivity for certain cations.

Chemical oxidatiotireduction - the use of a variety of oxidation or reduction
processes for the removal of contaminants from waste materials/processes.

Compaction - the use of a mechanical device, normally hydraulically operated,
toreducethe volume ofwastebefore its disposal. Compactors generate less
than 1,000 tons of compressive force.

Chemical precipitation - removes dissolved hazardous metal species from water
topemit conventional water dlsposaI tkoughapemitied outfall. The solution
is mixed with chemical additives that cause the generation of insoluble
compounds of the metal which can then be filtered.

Crystallization - the removal of dissolved solids from solution by subcooling
the solution either directly or indirectly to a temperature lower than the pure
component freezing point of thedissolved solid. Tbismay be accomplished
with or without the addition of a diluent solvent.

Dissolved air flotation - an adsorptive-bubble separation method in which
dissolved air is used for the removal nf solid particulate contmninanta.

Distillation - a process for the removal of solid contaminants from solution by
separating the constituents of the liquid mixture via partial vaporimtion of the
mixture and the separate recovery of the vapor and the solid contaminant
residue,
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Table D-1. (continued).

Technology purpose

1 2 3 Technology rmd description

.

.

.

.

.

.

.

.

.

●

✎

✎

✎

✎

Electrodialysis - a process for the removal of dissolved ionic contatninmts from
solution by pumping the solution through very narrow compartments that ue
separated by alternating charged cation-exchange nnd anion-exchange electrode
membmnes which are selectively permeable to positive and negative ions,
respectively.

Evaporation - the removal of water via vaporization from aqueous solutions of
rronvoJatile substances, thus leaving the residuaJ contaminant for further
processing for disposal.

Fhridized bed incinerator -an incinerator irrwhich the solid waste ptiicles nre
held in suspension via the injection of air at the bottom of the bed (complete
destruction of the waste) or an incinerator in which a bed of limestone material
is held in suspension as waste is incinerated to induce chemical capture to fonrt
stable compounds which can be readily disposed of.

Filtration - the process in which fluid is passed through a medium which traps
and thus removes solid panicles from the fluid stream,

Flocculation - the use of tine pnrticles that are arrionically or cationically
charged for ion removaJ that aggregate into a larger mass, that can be filtered
out, as the ion exchange process occurs.

High temperate metal recovery - the use of smelting or blast furnaces for the
recovery of metals such as lead.

Heavy media separation - a process that takes advantage of the presence of a
waste constituent that is heavier than the others by using nny of a number of
available methodologies for segregation of the heavier constituent.

High pressure water stearruspray - used for the decontamination of surfaces
having loosely heldcontarnination. Oneofthese methods iscommonlyknown
as hydrol=ing.

Industrial boilers - used for the burning nfperrnitted organic wastes for energy
recovery,

Ion exchange - a process in which a bed of solid resin material canying an ionic
charge (+ or -) accompanied by displaceable ions of opposite charge is used to
displace metal ions dissolved in the solution flowing through the resin bed, thus
removing the metals from the solution,

Industrial kiJns - see industrial bnilers abnve,

Lne-based po=okms - a soJidlfication nnd stablliz.ation process that trikes
advantage of siliceous or aluminous materials that react chemically with lime at
ordinary temperatures in the presence of moisture to produce a strong cement.
The process is used for contaminated soils, sludges, ashes, and other simila
wastes.

Liqui&Jiquid extraction - a process for separating components in solution via
the transfer of mass from one immiscible liquid phase into a second immiscible
Jiquid phase.

Liquid injection incinerators - an incinerator used for the destrrrction of liquid
organic wastes only.

Macroencapsulation - the coating or containing of a solid waste form with
another material to stabilize the waste frmn,
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.

.

●

.

.

.

Table D-l. (continued).

Technology purpose

1 2 3 Technology and description

. . Molten glms - the product resulting from the vitrification process where waste
solids preexposed tohlgh temperatures. Themolten glmsisallowed to cool to
a homogeneous, nonteachable solid for disposal.

. . Microwave solidification - a process which uses microwave energy to heat and
melt homogeneous wet or dry solids into a vitritied final waste form that
possesses high-density and leach-resistant attributes.

● Molten salt destruction - a process for destruction of organic waste constituents
where the waste is injected into a molten bed of salt along with an oxidizing gas
such as air. fieorganics wedestroyed mdtieresidual molten salts we&ained
and dissolved in water for ftiher processing.

. Neutralization - normally the addition of an acid to an alkaline solution to
initiate the precipitation of contamitmnts.

. Oxidation by hydrogen peroxide -an organic cnntmninmt removal prncess that
uses hydrogen peroxide to oxidim the contmninants for removal.

. Oil/water separation - the process by which a mechanical device removes oil
from water by tilng advantage of the density difference that causes it tn float
on water.

. Ozonation - a chemical oxidation process in which oznne, an oxidizing agent, is
added to a waste to oxidize organic materials into carbon dioxide and water
vapor. ~Is offgas would be passed through a carbon bed fnr the remnval of
generated vnlatile organic vapors.

● Polymerimtion - a thermally &Lvenprocess to dewater a waste and trap the
residual solids in a liquid polymer matrix that solidifies for disposal.

● Phase separation - any process that takes advantage of the presence of two
phases in a waste streanr or waste product to segregate one of’the phases horn
the other.

● Plasma arc torch - used as the heat source for a vitrification process in which the
waste is fed into a centrifuge in which the placma torch is installed, where it is
uniformly heated and mixed.

● Pyrolysis - the use of extremely high temperatures for the deshuction of organic
contaminants and the fusion nf inorganic waste intn a homogeneous,
nonteachable glass mahix.

● Rotating biocontactors - a bioremediation process in which the biological
reactor bndy rotates to enhance the mixing and contact of the waste with the
biological agents.

Recycle - the process by which any substance, material, or object is processed
for reuse.

Repackaging/containerize - the process by which waste is resorted and placed in
containers that result in increased space-efficiency and cost-effectiveness for
disposal.

. Rotary kiln incinerator - an incinerator that uses a rotating kibr body for the
burning of the waste material being fed.

● Reverse osmosis - separates h=dous constituents from a solution by forcing
the water to flow through a membrane by applying a pressure greater than the
normal osmotic pressure.
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Table D-1. (continued).

Technology puvose

1 2 3 Technology and description

● Roasting/retorting - tie oxidation md driving off of solid contmninan& via the

.

.

.

.

.

.

.

.

●

.

use ofhigb temperatures.

Super critical extraction - a process for the extraction of orgmic contmninats
from waste products via the use of a reactor in which the temperature mrd
pressure are elevated to values greater than the triple point of water.

Solvent extraction. a process whereby solvents or liquefied gases (such as
propane or carbon dioxide) are used to extiact organics from sludges,
contaminated soils, md waste water.

Sealing - the process that is used to trap surface contamination to a surface horn
which it is not readily removable. The surface is coated with a matrix that seals
the contamination in place.

Sedimentation - the pmtial separation or concen&ation of suspended solid wrote
pmticles from a liquid by gravity settling,

Soil tlushing/washing - a process in which water and chemical additives are
added to contaminated soil to produce a SIUW feed to a scrubbing machine that
removes contaminated silts and clay from granular soil pm’titles.

Scarification/grinding/pluning - the use of a high speed rotating mechanical
device for the removal of fixed surface contamination.

Shredding/size reduction - the process hy which a shredder is used to cut
contaminated paper, plastics, cardboard, etc. into smaller pieces to provide
volume reduction prior to disposal.

Smelting - used to treat stainless steel for the removal of radionuclides. The
stainless steel is fed into reverberatory or blast furnaces with additives which
serve to separate the radionuclides from the slag, leaving clea metal.

Sorption - the selective tmnsfer of one or more solutes or contamirmnts from a
fluid phase to a batch of rigid pmticles,

Spalling - the use of a mechanical impact device to chip away a contaminated
surface, The sm’face is spalled to a depth that is no longer contaminated and the
chipped debris is disposed of

So~ing/reclassifying - tbe process by which waste is sorted to optimim the way
in which it is disposed to provide for the most space efficient md cost effective
packaging of the waste.

Steam stiipping - the use of superheated steam to oxidize complex organic
compounds to ca,rbon monoxide, carbon dioxide, water, hydrogen, md
methme. The destruction of the organics is then completed at high temperature
using m electrically heated reactor.

Supercritical water oxidation -an aqueous phase oxidation treatment in which
organic waste, water, md an oxidmt (air or oxygen) are combined in a tubular
reactor at temperatures above the critical point of water.

Supercompaction - the use of a compactor that has a capacity of greater than
1,000 tons compressive force for increased volume reduction and the
compaction of items not effectively compacted by a normal compactor,
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Table D-1. (continued).

Technology purpose

1 2 3 Technology and description

● ‘flrerrnal desmption - a process used for the removal of orgenics tiom sludges at
a temperature of 350- 600”F which is high enough to volatilize the organics for
adsorption capture but low enough to prevent the emission of significant
quantities of metals that can occur with incineration.

. UV photolysis - a process that removes organic contaminants from aqueous
waste streams via the use of ultra-violet radiation to oxidize the contaminants,

. VibratoW finishing - the use of a mechanical vibratory tool for the
decontamination of surfaces having fixed contamination.

. . Vitrification - a high temperature process by which waste is tieated in a fimace
at temperatures which drive off organics for further treatment and reduce the
inorganic waste to a homogeneous, nonteachable glass slag that is dlschwged
into a mold or drum for disposal.

. Wet air oxidation - a process in which the waste is heated and passed, along
with compressed air, into an oxidation reactor where oxidation of the orgsnic
contaminants takes place,

. white rot fungus - a Iignin-degrading fungi that is used to inoculate organic
materials which are mechanically mixed w itb contaminated soils to break down
the contaminants,

. Water washing/spraying - the use of low pressure water to rinse contaminated
surfaces for the removal of loosely held contamination.

a. Vohnne reduction.
b. Decontamination.
c. Immobilization/stabilization,

Innovative technologies for treating radioactive, haxardous, and mixed wastes are crrr’rently being

developed and demonstrated by DOE and the U.S. Environmental Protection Agency (EPA). DOE

demonstrations generally focus on radioactive and mixed waste treatments and are funded by the DOE

TC I OfficeofTechnology Development(EM-50) throughtheMixedWasteandLmdfillFocusAreas.

Technologies are developed snd demonstrated at the eight national laboratories.

EPA technology demonstrations are supported by the Risk Reduction Engineering Laboratory and the

Superfund Innovative Treatment Evaluation program. Most Superfund Innovative Treatment Evaluation

demonstrations focus on hamdous wastes generated at Superfund sites, Many of the technologies

evaluated by the Superfund Innovative Treatment Evaluation progrmn may be applicable to radioactive

and mixed wastes,

SRS generates large quantities of solid low-level radioactive waste, and crrmently utilizes vault or

shallow land disposal, Most solid low-level radioactive waste is job-control waste, a fraction of which is

compacted on site prior to vault disposal. Several technologies described in this appendix can potentially
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Table D-2. Comp~ison of Section 2.3 process technologies and Appendix D technologies.

Section 2.3 Co~esponding Appendix D

Typflechnology Typeffechnology

1. Physic~lectrodialy sis Physical/Electrodialy sis

2.

3.

4.

5.

6.

7.

8.

9.

10

11,

12

13

14

15

16

17

18

19

20

21

22

23

I 24

25.

26.
—

Physic~vaporatio”

PhysicaVSedlmentatio”and Flocculation

Physica~~gh PressureH20Steam/Spray

PhysicallIo”Exchange

PhysicaVSoil FlushingAVmhing

PhysicaVSteam Stripping

PhysicallFiltratio”

StabilizationiLime.Based Poz,zolans

Stabilization/Poly merization

Stablfi=tiotiitfificatio”

Thermal/Advmced Electrical Reactor

ThetmaWFluidized Bed Incinerator

ThemaliHigh Temperature Metal RtcoverT

Thermal/Molten Glass

ThennallMolten Salt Destruction

Thermal/In frsred lncineratom

Themal/Circulating Bed Combustion

ThennaUSupercritical Water Oxidation

Thermal/Wet Air Oxidation

BiologicallAerobic Biotreatment

BiologicallWhite Rot Fungus

ChemicaVAlkali Metal Dechlorination, Alkali metall
Polyethyleneglycol

ChemicallCatalyticDehydrochlorination

Chemica~Crystallization

CbemicallUltraviOletPhotolYsis

ChemicatiEvaporation and Catalytic Oxidation

PhysicaliBinding, Precipitation, and Physical Separation

PhysicaWressure Washing and Hydraulic Jetting

ChemicallResorcinol-Fomaldehyde ton Exchange Resin

Physical/Soil Washing

Physical/Steam Reforming

PhysicdlChemicsl Treatment, and Ultrtilltration; Heavy
Metals and Radionuclide Polishing Filleq Membrane
Microtiltration

Stablli2ati0f102201 aric Solidiflcatio”

Stabilizatiofloly ethylene Encapsulation
StabiIizationNinyl/Ester Styrenc Solidification

Thermal/Electric Melter Vitrification
Thermal/Stimcd Melter Vitrification
ThennallModulz Vitrification
Thermal/In-Situ Vitiiticatian
Thennd/Nortec Process

ThermallGrapbite Electrode DC Arc Furnace

ThermalRacked Bed Reactor, Silent Discharge Plasma
Apparatus

ThennaliFluidized Bed Cyclonic Agglomerating Incinerator
Thermal/Catalytic Combustion in a FluidiM Bed Reactor

Thermal/Quantum-Catalytic Extraction Process

ThermalElectric Melter V[tritication
ThennaI/Stirred Melter Vitriticatio”
Thermal~od”lsr Vitrification

Therma~olten Salt Oxidation md Destmctio” Process

Thennallfnfrarcd Thermal Destruction

ThetmallCyclonic Furnace

Chemical/Supercritical Water Oxidation

ThennaWWet Air Oxidation

BiologicaliBioscmbber
BiologicaliBiosoprtion

Biological/White Rot Fungus

ChemicalDechlorination

Chemical/Aqueous Phase Catalytic Exchange Evaporation
md Catalytic Oxidation

Blocatalytic Destruction

Physical/Freeze Crystallization

PhysicalWltraviolet Oxidation m
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be used to reduce the volume and stabilize solid low-level radioactive waste. Stabilization would

~ I minimizepotentialradionuclidemigrationfollowingdirectshallowlanddisposal. Hazardous wastes

generated at SRS include organic and aqueous liquids, most of which are treated and taken off site for

disposal. Mixed wastes, which include most of the matrices described above, are being stored until

adequate treatment and disposal capacity is identified at SRS or offsite.

Wastes containing greater than 100 nanocuries per gram of transuranic alpha-emitting radionuclides with

half-lives greater than 20 years are considered transuranic wastes. These wastes pose special handling,

storage, and disposal problems due to the inhalation and ingestion risks posed by alpha particles and to

long half-lives and potential criticality concerns from plutonium radionuclides. DOE plans to ship

transumnic wastes for disposal at the Waste Isolation Pilot Plant, located near Carlsbad, New Mexico.

The earliest projected date for the Waste Isolation Pilot Plant to begin disposing of these wastes is 1998.

Although transuranic wastes are not required by law to be treated or stabilized, treatment and conversion

of these wastes to a stabilized waste form (such as glass or slag) could reduce the volume of the wastes

and minimize potential releases and human and environmental exposures during onsite storage, prior to

disposal at the Waste Isolation Pilot Plant. Disposal of mixed transumnic wastes at the Waste Isolation

Pilot Plant is dependent on a Resource Conservation and Recovery Act (RCRA) no-migration petition

being granted by the State of New Mexico and EPA,

DOE is currently funding several technology development projects at SRS through the Savannah River

Technology Center and the Vendor Forum program, both of which are managed by the Westinghouse

Savannah River Company, Many Savannah River Technology Center projects are conducted jointly with

universities (such as Clemson University and Georgia Institute of Technology) and industrial partners.

Innovative technology programs fmrded at SRS include plasma arc treatment of solid low-level

radioactive waste, vitrification of various waste forms using a portable vitrification unit, noble metal

reclamation from electronic components, dechlorinating radioactive polychlorinated biphenyls (PCBS) in

a solid matrix, extraction of uranium from contaminated soil, treatment of tritiated oils and groundwater,

acoustic wave treatment, and waste stabilization using several different binders.

EPA and DOE recently collaborated at SRS on a Superfund Innovative Treatment Evaluation project to

demonstrate the feasibility of treating contaminated groundwater with an electron beam. Contaminated

grormdwater was pumped past the beam to determine destruction efficiencies of hazardous organics at

different electron beam dose rates.
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D.2 Introduction

Table D-3 provides summary information by technology ~pe, technology, the development status of the

technology, the type of waste that can be treated by the technology, and the waste fomr generated by the

technology for a]) technologies addressed in this appendix. Most of these technologies are still at the

bench, pilot, nr demonstration stage of development and are not commercially available. The

technologies summarized here treat contaminated matrices that contain plastic, paper (and other fnrest

products), metals, aqueous liquids, and organic liquids. These waste matrices are generated through

activities such as site operations, decontamination and decommissioning, or environmental restoration.

Some technologies, such as vitrification and plasma furnaces, have been available for years.

Vitrification of liquid high-level radioactive waste is a proven technology.

The treatment summaries were prepared from a number of literature sources and interviews and have

been grouped by categories of waste treatment: (1) biological, (2) chemical, (3) physical,

(4) stabilization, and (5) thermal.

D.3 Biological Treatment Technologies

Biological treatment methods have been used to treat organic wastes for years. These methods rely on

microorganisms to degrade organic compounds to simpler compounds (such as carbon dioxide and

water). Sanitary waste water treatment plants rely on biological methods to treat domestic waste water

prior to its discharge to surface water. Several industrial wastewaters (such as phenolic and pulp and

paper wastes) are also treated using biological methods. Complete degradation (mineralization) of

complex hydrocarbons (such as PCBS or polyaromatic hydrocarbons) is more difticult to achieve.

Degradation rates are controlled by energy available from breaking chemical bonds and factors affecting

enzymatic activity (such as water volubility, pH, temperature, and metals concentration). In general,

biological treatment methods are effective for many simple, water-soluble organics. Biological

treatment of aqueous-phase organics in industrial wastes often results in the production of sludges

contaminated with heavy metals (such as cadmium and lead). These technologies are generally most

effective for relatively homogeneous wastes in dilute aqueous solutions.

Innovative approaches to biological treatments include in situ treatment of contaminated groundwater by

alternating aerobic (in the presence of oxygen) and anaerobic (without oxygen) conditions using

microorganisms (such as white rot fungus, which maybe more effective for hydrophobic compounds),

and special techniques (such as special reactor vessels, co-substrates, and nutrients) to select

microorganisms fnr optimal degradation rates of cnmpmrnds that are dificult to treat.
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Table D-3. Summary of emerging technologies.

Technology Development
type Technology Statusa Waste typeb Waste form

Biological Bioscrubber Bench Off-gas/Orgarrics Liquid and Gas
Biological
Biological

HLWiMixed SrrpematantiSaltcake
Carbon-Based Solid arrd Liquid

Chem~cal
Chemical
Chemical
Chemical
Chemical
Chemical
Chemical
Chemical
Chemical
Chemical
Chemical
Chemical
Chemical
Physical
Physical
Physical
Physical
Physical
Physical
Physical
Physical
Physical
Physical
Physical
Physical
Stahiliitiorr
Stabilintion
Stabilization
Thermal
Thermal
Thermal
Thermal
Thermal
Thermal
Thermal
‘ffrermal

Bioso~tiorr
Wlte Rot Furrgus
Aqueous Phase Catalytic Excharrge
Biological/Chemical Treabrrent
Dechlorirrization
Gas-Phase Chemical Reduction
Nitrate to Ammonia and Ceramic Process
Resorcirrol-Fomraldehyde Ion Exchange Resirr
Supercritical Water Oxidation
Wet Air Oxidation
Wet Chemical Oxidation (Acid Digestion)
Evaporation and Catalytic Oxidation
Biocatalytic Destiction
Electrochemical Oxidation
Mediated Electrochemical Oxidation
Acoustic Barrier Particulate Sepamtor
Chemical Birrdirr@ecipitation/Physical Separati
Chemical Treatment arrd Ultmfiltratio”
Heavy Metals and Radionuclide Polishing Filter
Membrane M1cmtiltration
Electrodialysis
Freem Crystallization
High-Energy Eleckon Irradiation
Ultraviolet Oxidation
Pressure Washing md Hydraulic Jetting
Soil Washing
Steam Reforming
Polyethylene Encapsulation
Poz.zolanic Solidification arrd Stabilization
Vinyl Ester S@ene Solidification
Flame Reactor
Thermal Desorptiorr Process
Unvented Thermal Process
Molten Salt Oxidation and Destmction Process
Qumtum-Catalytic Extraction Process
Infrared Thermal Destmction
Plasma Hearth Process
Plmma Arc Cenbifugal Treatment

Pilot
Bench
Bench
Pilot
Bench
Full
Bench
Bench
Bench
Bench
Bench
Full
Bench
Pilot
Pilot
Pilot

on Pilot
Pilot
Bench
Pilot
Full
Pilot
Full
Full
Full
Bench
Full
Full
Full
Full
Full
Full
Bench
Pilot
Bench
Full
Bench
Pilot

Tritiated Water
Heaw Metal
MiiebCB
PCBS, Dioxins
M~ed
HLW
Mixed
LLWIMixed
Mixed
VOC/PCBNixed
LLWIMixed
Mixed
Mixed
Off-Gas
LLWIMixed
Heavy Metal
LLW/Hea~ Metal
Hea~ Metal
Metals
Mixed
Organics
Orgarrics
LLW
LLW
Mixed
Mixed
LLWMixed
LL W/Mixed
organic~etals
LL WiMixed
Mined
Mixed
Mixe~etaIs
Organic/Metal
LLWiT’RUiMixed
Mked

Liquid
Solid
Solid and Soil
Liquid and Sludge
Aqueous
Supematant
Solid rmd Liquid
Solid arrd Liquid
Solid arrd Liquid
Solid arrd Sludge
Aqueous
Solid and Liquid
Solid and Oils
Particulate
Water/Sludge/Soil
Liquid
Liquid
Solid arrd Liquid
Liquid
Liquid
Liquid and Sludge
Liquid
Solid
Solid and Soil
Solid/LiquiWShrdge
Solid and Sludge
Solid and Sludge
Solid
Solid/Sludge/Soil
Limrid
Sofid srrd Liquid
Solid arrd Liquid
SoIitiiquidGa.r
Solitiiquid
Solid and Liquid
SolirJiLiquid/Gas



Table D-3. (continued).

Technology Development
tYP Techrrology

Thenn~l
Staisa Waste typ

Graphite Electrode DCc Arc Furnace

~b Waste form
Pilot

Thermal
LLW~UIMixed Solid

Packed Bcd Reactor/Silent Discharge Plasma Apparatus Bench
Thermal

PCBIMixed Liquid
Electric Melter Vitrification

‘fhemral
Bench HLWILLW~hed Solid and Sludge

Stirred Melter Vitrification
‘fbernral

Bench LLWIMixed Solid and Sludge
Modular Vitrification

Thermal
Pilot LLWMixed Solid and Sludge

Vortec Process
Thermal

Pilot Mixed Solid mrd Liquid
In Situ Soil Vitrification

Thermal
Full TRUiMixed Buried and Soil

Reactive Additive Stabiltition Process
Thermal

Bench MixediLLW~U Solid md Liquid
Cyclonic Furnace Pilot Mixed

Thermal
Solid/Liquid/Gas

Fluidizcd Bed Cyclonic Agglomerating Incinerator Pilot Mixed
‘f’benrral Ca&lYtic Combustion in a Fluidized Bed Reactor

Solitiiquid/Gas
Bench Mixed Solid md Liquid

Thermal Microwave Solidification Pilot Mixed Wet md Dry Solids
Various Mixed Waste Treatment Process Pilot M]xed Soil

I TE

a. Bench - Technology is beirrg proven on a bench-scale level.
Pilot - Technology has been proven on a bench-scale level and is being tested and evaluated on a pilot-scale level.
Full - Technology is beirrg demonstrated for full-scale commercial or government application.

b. HLW = High-1evel radioactive waste. ITE
LLW = Low-level radioactive waste,
PCB = Polychlorinated biphenyls.
TRU = Transumnic,
VOC = Volatile organic compounds.

c. DC= Direct current. Im
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D,3.1 BIOSCRUBBER

The bioscrubber technology removes organic contaminants in air streams from soil, water, or air

decontamination processes and is especially suited to wastes containing dilute aromatic solvents at

relatively constmrt concentrations. The bioscmbber technology digests trace orgmicemissions usinga

filter with reactivated carbon medium that suppofis microbiaI~oWh. Tbebioactive medium converts

diluted orgmics intocarbon dioxide, water, andother nonhazmdous compounds. Tbetilter provides

biomass removal, nutrient supplement, admoisture addition. Recently developed bioscrubbers havea

potential biodegradation efficiency 40t080times greater thanexisting filters. Adisadvmrtage of the

bioscrubber is its inability to treat high concentrations of aromatics at a high capacity, as required by

systems at SRS. Apilot-scale unitwiti a4-cubic-foot-per-minute capaci& iscumently being fieldtested

forthe EPA's Superfund Innovative Treatment Evaluation Emerging TechnoloDProgra. ‘fbebench-

scale bioscmbbers successfully removed trace concentrations of toluene at greater than a 95 percent

removal efficiency (EPA 1993).

D.3.2 BIOSORPTION

Biosorption is a process by which specialized bacteria are used to biosorb radionuclides and metals.

Biosorption consists of the separation and volume-reduction of dilute aqueous-phase radionuclides,

metals, and nitrate salts. Liquids andsal& are fedtoabioreaction system where radionuclidesad

metilsare concentrated andsupemated through biosoWtion by specialized bacteria. The

microorganisms are grown in a bioreactor and are recycled to a biosorption tank where they are mixed

withthe liquids and salts. Microorgmisms biosorb themetils andradionuclides admeremovedby

filtration to generate a biomass sludge that can be volume-reduced and stabilized through incineration or

vitrification. The tiltrate, wbichcontains nitrate salts, orgmics, and Iowlevels ofmetals, flows to the

bioreactor where the nitrate salts are reduced to nitrogen gas and bicarbonate solution and any remaining

metals are further adsorbed bytbe bacteria. After filtration, thee~uent fiomthe bioreactoris a salt

solution. Theprocess isanticipated to besafe(the system operates atstmdad tempera~re md pressure

with natural bacteria), ener~-efflcient, and cost-effective. Uncertainties include potential toxic effects

ofradionuclides andmetals onthebacteria andthevo]ume andcharacteristics oftie sludge. Biosorption

of residual underground tank surrogate waste has been demonstrated in the laborato~ mrd is currently in

scale-up design for field demonstration at the Idaho National Engineering Laboratory (DOE 1993,

ITE 1994a, b).
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D.3.3 WHITE ROT FUNGUS

White rot fisngus (Pkanerochaete ch~sosporiurrr) is used to degrade a variety of carbon-based

contaminants, includlng PCBS, chlorinated solvents, hydrocarbons, and cyanide. The naturally occurring

fungi degrade the contaminants to byproducts, such as inorganic salts, carbon dioxide and water. The

ability of this fungus to biodegrade contaminants can be attributed, at least in part, to its natural lignin-

degrading system that it uses to decay fallen trees to provide its primary food source, cellulose.

In order to support sustained degradation of chemicals, a carbon source for the fungi must be present and

readily available. Examples of bulking agents that can serve as a carbon source include wood chips, com

cobs, and other complex carbohydrates. Degradation rates increase with pollutant chemical

concentration, and the toxicity of the chemicals rarely affects the fungi. The microorganisms are able to

survive and grow in many adverse conditions and substances, including used 20-weight motor oil and

coal-tar-contaminated soils.

A waste treatment system based on white rot fungus can degrade many recalcitrant environmental

organic pollutants. The white rot fungus treatment method offers the ability to treat a wide variety of

chemical organic pollutants. This treatment method is still in research and development stages.

However, experimental results indicate that high degradation of marry common pollutants (including

pesticides, herbicides, end dyes) is possible. However, the application of this technology to radioactive

and mixed wastes may be limited due to potential radiological effects on the white rot fungus organism.

Bench-scale testing of white rot fungus treatment was conducted under a cooperative agreement with the

EPA (Connors, no datq Bumpus et al. 1989).

D.4 Chemical Treatment Technolo&

Chemical treatment methods have traditionally been used to treat virtually all types of wastes. These

methods can be applied to hazardous, radioactive, and mixed wastes and are compatible with liquids,

solids, sludges, and gases.

There are two basic &pes of chemical treatment methods, chemical extraction and chemical destruction.

Chemical extraction technologies separate the contaminants from the waste, while chemical destruction

technologies either destroy the hazardous constituent or remove the hazardous characteristic. The type

of chemical treatment method applied to a waste stream depends on its physical and chemical properties,

regulatory requirements, secondary waste disposal options, and performance assessments.

[ TE
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Innovative approaches to chemical treatment include oxidation/redrrction methods (such as supercritical

water oxidation, ultraviolet oxidation, and low-temperature reduction of nitrate in ammonia) and the use

of newly developed ion exchange resins.

Electrochemical treatment is a direct oxidatiorr/reduction process that is used to treat liquid wastes

containing recoverable metals or cyanide. This process involves immersing cathodes and anodes in a

waste liquid and introducing a direct electric current. Electrolytic recovery of single metal species can

be high and may yield pure or nearly pure forms. Process times area function of variables such as puri~

desired, electrode potential, and current, electrode surface area, ionic concentrations, and agitation.

DOE is developing innovative electrochemical treatment processes to demonstrate oxidation of organics

and the biocatalytic destruction of nitrate and nitrite salts.

D.4.1 AQUEOUS-PHASE CATALYTIC EXCHANGE FOR DETRITL4TION OF WATER

The aqueous-phase catalytic exchange method was originally used to remove organics from waste

streams in closed-environment systems. Aqueous-phase catalysis is also applicable to the detritiation of

aqueous wastes, and experiments have shown that this process may be able to lower contaminated

groundwater tritium levels by two orders of magnitude with an acceptable catalyst bed lifetime. DOE

has recently prnposed an expansion of its testing of aqueous-phase catalysis. A catalyst manufactured in

the United States will be evaluated for use in detritiation of waste water from SRS and other DOE

facilities. Performance comparisons will be made with a Canadian-manufactured catalyst (Sturm 1994).

D.4.2 BIOLOGICAL/CHEMICAL TREATMENT

The biological/chemical treatment technology involves a two-stage process to treat wastes contaminated

with organics and metals. The process includes chemical leaching nf tbe waste to remove metals (this is

similar to soil-washing techniques or mixed ore metals extraction) and bioremediation to remove

organics and metals. The process results in an end product of recovered, salable metal or metal salts,

biodegraded organic compounds, and stabilized residues. The incoming waste is first exposed to the

leaching solution and filtered to separate oversized particles, The leaching solution disassociates metal

compounds from the waste. The metal compounds form metal ions in the aqueous ieachate and can be

removed by liquid ion exchange, resin ion exchange, or oxidation/reduction. After the metals are

extracted, the shrmied waste is allowed to settle and neutralize. Next, the slurry is transferred to a

bioreactor where micronutrients are added to support microbial growth and initiate biodegradation. The

residual leaching solution and biodegradable organic compounds are aerobically degraded in the
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bioreactor. The combined metal leaching and bioremediation processes maybe less expensive than

separate processes. For treatment of organic compounds, chemical treatment may facilitate biological

treatment, especially for PC13S, Bench-scale tests conducted for the EPA’s Superfund Innovative

Treatment Evaluation Emerging Technology Programs show that a variety of heavy metals and organic

pollutants can be remediated by the process. Pilot-scale testing of the process is being conducted (EPA

1993),

D.4.3 DECHLORINATION

The DechlorKGME process involves the dechlorination of liquid-phase halogenated compounds,

particularly PCBS. KGME, a proprietary reagent, is the active species in a nucleophilic substitution

reaction in which the chlorine atoms on the halogenated compounds are replaced with fragments of the

reagent, The products of the reaction are a substituted aromatic compound (which is no longer a PCB

aroclor) and an inorganic chloride salt, These secondary wastes require treatment and disposal.

KGME is the potassium derivative of 2-methoxyethanol (glyme) and is generated in situ by adding

stoichiometric quantities of potassium hydroxide (KOH) and glyme. The KOH and glyme are added to a

reactor vessel along with the contaminated waste. The KGME is formed by slowly raising the

temperature of the reaction mixture to about 110 “C, although higher temperatures can be beneficial.

The reaction product mixture is a fairly viscous solution containing reaction products and the unreacted

excess reagent, After this mixture has cooled to about 93°C (199”F), water is added to help quench the

reaction and extract the inorganic salts from the organic phase,

The DeChlorKGME process is applicable to liquid-phase halogenated aromatic compounds, including

PCBS, chlorobenzenes, polychlorinated dibenzodioxins, and polychlorinated dibenzofumns. Waste

streams containing from less than 1 to up to 1,000,000 parts per million (100 percent) of PCBs can be

treated. Laboratory tests have shown destruction removal efficiencies greater than 99.98 percent for

materials containing 220,000 parts per million of PCBS (22 percent).

DOE has recently proposed to evaluate this process for treating solid waste contaminated with PCBS and

radioactivity. Although this technology has been demonstrated for treatment of liquid PCB wastes, it has

not been demonstrated for treating porous, fine-grained solids contaminated with PCBS.
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Incineration Facility at SRS is not permitted to incinerate PCB wastes; however, this is a viable option.

The Dechlor/KGME process maybe an alternative to incineration and long-term storage. However,

some secondary wastes would still require disposal,

LaboratoW testing will be conducted with nonradioactive surrogate materials, and if the results are

acceptable, additional testing will be performed on representative radioactive waste samples. Pilot-scale

testing of the Dechlor/KGME process can then be carried out to evaluate the efficiency of PCB

I
TE desfmction and tie sujtabilj~ of the process for treating nonradioactive surrogate waste (EPA 1991),

D.4.4 GAS-PHASE CHE~CAL REDUCTION

The gas-phase chemical reduction process uses a gas-phase reduction reaction of hydrogen ~vith organic

compounds at elevated temperatures. The process occurs at elevated temperatures to convert aqueous

and oily hazardous contaminants to a gaseous, hydrocarbon-rich product. A mixtie of atomized waste,

steam, and hydrogen is injected into a specially designed reactor. The hydrogen must be specially

handled to prevent any potential for explosion. The mixture swirls down the outer reactor wall and

passes a series of electric heaters that raise the temperature to 850”C (1 ,562”F). The reduction reaction

occurs as the gases travel toward the scrubber where hydrogen chloride, heat, water, and particulate

partition out.

Gas-phase chemical reduction is suitable for the treatment of PCBS, dioxins, and chlorinated solvents.

Demonstration tests were performed on wastewater containing an average PCB concentration of 4,600

parts per million and waste oil containing an average of 24.5 percent PCBS. Destrrrctive removal

efficiencies of 99.9999 percent were attained during the test runs that were conducted for the EPA’s

Superfund Innovative Treatment Evaluation Demonstration Program at a Toxic Substances Control

Act/RCRA permitted landfill (EPA 1993).

D.4.5 NITRATE TO AMMONfA AND CERAMIC PROCESS

The nitrate to ammonia and ceramic prncess is used to destroy nitrates present in aqueous, mixed wastes,

The process products are an insoluble ceramic waste form and ammonia, which can be futier processed

through a catalyst bed to produce nitrogen and water vapor. This technology includes a low-temperature

process for the reduction of nitrate to ammonia gas in a stirred ethylene glycol-cooled reactor. The

process uses an active aluminum (from commercial or scrap sources) to cnnvert nitrate to ammonia gas

with the liberation of heat. Silica is added to the reactor, depending on the sodium content of the waste.

The aluminum-silica-based solids precipitate to the bottom of the reactor and are further processed by
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dewatering, calcination, pressing, and sintering into a ceramic waste form. The process results in a

70 percent volume reduction; however, the process is highly exothermic, so safety controls are required,

ad an inert gas is required to prevent a potential explosive reaction between the ammonia and hydrogen

produced in the reactor.

Bench-top experiments at the Hanford Site have confirmed that the nitrate to ammonia and ceramic

process will reduce the nitrate present in aqueous waste to ammonia and hydrated alumina. When silica

is added, the reactor product can be used to produce an alumina-silica-based ceramic. Bench-top

experiments also demonstrated process dependence on feed constituents and reaction rates.

Determination of properties of the waste, such as leachability, is continuing (DOE 1994b).

D.4.6 RESORCINOL.-FORMALDEHYDE ION EXCHANGE RESIN

Resorcinol-forrnaldehyde ion exchange resin beds can he used to remove ionic radionuclides (such as

cesium) from high-level radioactive supematant at 10 times the capacity of baseline phenol-

formaldehyde resin beds. Resorcinol-forrnaldehyde ion exchange resin technology is applicable to

high-level wastes that contain high-alkalinity, cesium-supematant salt solutions. The cesium in the

waste is the result of reprocessing spent nuclear power reactor fuels. High-1evel waste supernatant can

be processed through ion exchange columns where cesium undergoes selective sorption in the resorcinol-

formaldehyde ion exchange resin and is effectively removed from the waste. After the columns become

saturated, they can be removed from service so the cesium can be ehrted from the resin with acid. The

concentrated cesium can be sent for vitrification, while the regenerated column can be returned to

service, The high-level radioactive supematant that was originally sent through the ion exchange

columns can then be stabilized. Spent exhausted resin can be rigorously eluted to lower its cesium

content, followed by incineration or chemical destruction. Resorcinol-fornraldehyde ion exchange resin

has 10 times the capacity of baseline resins, and no volatile nrganic compounds are formed from

radiolysis; however, offgas treatment maybe necessary due to the formation of small quantities of

hydrngen gas. This technology is fairly limited in its application. Additional contaminants, such as

actinides, strontium-90, and mercury must be removed prior to stabilization of the supematarrt.

Bench-scale testing has shown that resorcinol-forrnaldehyde ion exchange resin appears useful over a

wide range of concentrations and temperatures. A system prototype is being developed for

demonstration at the Hanford Site (DOE 1994a). I ‘rE
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D.4.7 SUPERCRITICAL WATER OXIDATION

Supercritical water oxidation is an aqueous-phase oxidation treatment for organic wastes in which

organic waste, water, and an oxidant (such as air or oxygen) are combined in a tubular reactor at

temperatures and pressures above the critical point nf water, The organic constituents are reduced to

water, carbon dioxide, and various biodegradable acids. The process occurs above the critical point of

water because the water in the liquid waste becomes an excellent solvent for the organic materials

contained in the waste,

Supercritical water oxidation is a closed loop system with very small secondary waste generation.

Although this process occurs at mild temperatures [400 to 650”C (752 tn 1,202”F)] cnmpared to

incineration [1,000 to 1,200”C (1,832 to 2,19 l“F)], the high pressure creates a need for additional process

containment, especially when treating radioactive waste, The process is limited tn dilute liquid wastes

and has not been demonstrated on solid wastes, This treatment method has been tested with a bench-

scale system, using cutting oil containing a simulated radionuclide. During bench-scale testing,

oxidation efficiencies greater than 99,99 percent were achieved; however, the resulting solid e~uent

contained levels of the simulated radionuclide that suggest that actual treatment effluent would require

further treatment as a radiological hazard. DOE has completed bench-scale testing using mixed waste

surrogates, and has begun designing the hazardous waste pilot plant. The hazardous waste pilot plant

will be used to identify additional technology needs and to demonstrate currently available technology

using hazardnus and surrogate mixed waste (DOE 1993, 1994c).

D.4.8 WET AIR OXLDATION

The wet air oxidation prncess is a treatment method used tn destroy organic contaminants in liquid waste

streams. Oxidizing nrganic substances can degrade them into carbon dioxide and water. The waste is

heated and passed, along with compressed air, into the oxidation reactor where the chemical reactions

take place.

Commercially available wet air oxidation methods are limited to treating dilute (less than 10 percent by

weight organics) liquid wastes; however, the addition of a metal catalyst can drastically alter the

treatability of the waste. A metal catalyst may allow degradation of halogenated aromatic compounds

(such as PCBS) and condensed-ring compounds. A mdod that uses a metal catalyst to assist in the

waste treatment process is currently being bench-scale tested for hazardous, radioactive, and mixed

wastes. This method has been successful in treating liquid wastes as well as solid wastes, The
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bench-scale studies have been perfo~ed using a batch oxidation reactor and a continuous oxidation

reactoq both showing promising results.

The bench-scale tests have proven that sufficient oxidation rates can be achieved using wet oxidation

methods with the addition of a metal catalyst. Experiments showed that oxidation rates for organic

solids are highly dependent on surface area of the solid and the interracial contact area in the reaction

vessels; therefore, efficient mixing is very important. A scheme has been identified to allow separation

of radioactive and toxic metals from the process solution (DOE 1993; Wilks 1989).

D.4.9 WET CHEMICAL OXIDATION (ACID DIGESTION)

Wet chemical oxidation uses nitric acid, air, and a catalyst to oxidize liquid and solid organic wastes,

The wet chemical oxidation, or acid digestion, process is currently under investigation at SRS for its

applicability for treating haxardous and mixed wastes. An advantage of such a process is that it requires

only moderate temperatures and pressures; however, several parameters are still under investigation.

Research on operating temperatures and catalyst and oxidant concentrations must be completed before

initiating feasibility studies on the various applications. Early experiments, however, showed promising

results for treating specific waste types.

Because this technology is still in initial bench-scale development, the applicability of the system to a

variely of wastes is difficult to predict. Theoretically, however, this process shordd be able to

successfully treat many hazardous, low-level radioactive, and mixed wastes. The current system could

produce large amounts of seconda~ waste products, such as spent acids, that would require additional

treatment (DOE 1993; Apte 1993).

D.4.1O EVAPORATION AND CATALYTIC OXfDATION

The evaporation and catalytic oxidation system treats a variety of hazardous liquid wastes by reducing

the waste volume and oxidizing volatile contaminants. The proprietary technology combines

evaporation with catalytic oxidation to concentrate and destroy contaminants, producing a nontoxic

product condensate. The system consists of (1) an evaporator that reduces the influent volume, (2) a

catalytic oxidizer that oxidizes the volatile contaminants in the vapor, (3) a scrubber that removes acid

gases produced during oxidation, and (4) a condenser that condenses the vapor leaving the scrubber. The

treatment would be most effective on liquid wastes containing mixtures of metals, volatile and

nonvolatile organics, volatile inorganic, and radionuclides. The technology destroys contaminants and

produces a nontoxic product condensate without using expensive reagents or increasing the volume of
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the total waste. A pilot-scale facility at the Clemson Technical Center has been developed for treating

radioactive, hazardous, and mixed wastes under EPA’s Superfund Innovative Treatment Evaluation

Demonstration Program. Secondary wastes streams such as evaporator bottoms and sludges would still

require disposal. Limitations include potential heavy metal effects on catalysts and a fairly narrow

TC I applicability. A commercial system is in operation in Hong Kong (EPA 1993).

D.4.11 BIOCATALYTIC DESTRUCTION

DOE is developing an enzyme-based reactor system to treat aqueous mixed and low-level radioactive

wastes that have h)gh nitrate and nitrite concentrations. The process involves the use of both electrical

potential and enzymes to convert the nitrates and nitrites to nitrogen and water. The use of enzymes

generates large specifit catalytic activity without the need for additional chemical reagents or the

production of secondary waste streams.

Removal of nitrates and nitrites from aqueous mixed waste and low-level radioactive waste by the

biocatalytic destruction process can be used to pretreat waste in preparation for stabilization by

solidification, LaboratoW testing, consisting of immobilization of enzymes necessa~ for reducing

nitrates to nitrogen and water, is being conducted by DOE’s Argonne National Laboratory (DOE 1994b),

D.4.12 ELECTROCHEMICAL OXIDATION

Electrochemical treatment of hazardnus, mixed, and low-level radioactive waste is a direct oxidation

process, Oxidation of tbe organic constituents of the waste can occur in the electrochemical cell through

two methods, The process can take place at the cell anode by direct oxidation or with the addition of an

oxidizing agent to react with the organics in the cell, This process is limited to tfre treatment of relatively

homogeneous liquid wastes and has been limited to lab-scale demonstrations. Pilot-scale and

commercial systems are being developed, and large-scale experiments using a commercially available

industrial electrochemical cell have been performed at Lawrence Livermore National Laboratory. A

bench-scale electrochemical oxidation unit for destroying waste benzene was developed and

demonstrated at SRS (Moghissi et al, 1993; DOE 1993).

D.4.13 MEDIATED ELECTROCHEMICAL OXIDATION

Mediated electrochemical oxidation is a method that was originally developed to treat an insoluble form

of plutonium, and it later proved to be an effective method to treat combustible materials. The process

utilizes a strong oxidizing agent (a form of silver), which chemically destroys combustible materials and
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converts the waste into carbon dioxide and water. Mediated electrochemical oxidation can effectively

dissolve metals, has a very efficient destruction rate, and operates at near-ambient conditions. The

process could produce a secondary waste containing a form of silver that would pose disposal problems.

Bench-scale and pilot-scale testing at DOE’s Rocky Flats Plant have shown that the mediated

electrochemical oxidation process is capable of achieving high destruction efficiencies for selected,

nonradioactive surrogate materials (Moghissi et al. 1993).

D.5 Physical Treatment Technologies

Physical treatment methods are diverse and rely on physical properties, such as electromagnetic or

particulate radiation, high pressure, or gravity. Innovative physical treatment technologies include the

use of sound waves to separate particulate from aqueous-phase liquids, the use of electron beams to

treat hazardous organics in groundwater, the use of pressure filters to remove metals and radionuclides,

and the use of precipitation following coagulation and chemical binding, Several physical treatment

technologies, such as the electron beam and filtration methods, are energy intensive.

D.5.1 ACOUSTIC BAR3UERPARTICULATE SEPARATOR

This technology isatreatment method forhigh-temperature, high-throughput offgas streams, The offgas

is injected into the separation chamber where an acoustic wave isproduced anddirected against the flow

of the gas. ~eacoustic wave causes ptiiculates intieoffgas tomoveopposite tiegasflowmdtowmd

thechamberwall. There, tbep~iculates collect mdprecipitate into acollection hopper mdwe

removed from the system. Applications include theseparation andremoval ofptiicles. The process has

the potential for high removal efficiencies at high throughput; however, high temperatures must be

maintained forcondensation andpatiiculate precipitation. Additional treatment, such aatheuse of high

efficiency patiiculate air filters, may benecessaW for some wastes. Apilot-scale system is currently in

thedesign andconstmction phase under EPA's Superfund Innovative Treatment Evaluation Emerging

Technology Program (EPA 1993).

D.5.2 CHEMICAL BlNDING/PREC1P1TAT1ON/PHYSICALSEPARATIONOF

RADIONUCLIDES

Chemical bindin~precipitation/physical separation of radionuclides is an innovative technology used to

treat contaminated low-level radioactive and mixed waste water, sludges, and soils. The treatment

combines a chemical binding process and a physical separation process. The initial step of the combined
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treatment process involves rapid mixing of the waste with a tine powder containing reactive binding

agents, such as complex oxides. The binding agents react with most of the radiomrclides and heavy

metals in the waste by absorption, adsorption, or chemisorption, The reactions yield precipitates or

coaguhrm in the processed SIIUTY.

Water is then separated from the solids. This involves a two-stage process that combines clarifier

technology, microtiltration (to separate solid material by particle size and density), and dewatering using

a sand filter. The resulting waste contains radionuclides, heavy metals, and other solids that can be

stabilized for disposal. The demonstrated technology should produce a dewatered sludge that meets

toxicity characteristic leaching procedure criteria; however, adding reagents tends to increase the

production of waste product. This process maybe limited by the quality of the water separated from the

solids. Demonstrations under EPA’s Superfund Innovative Treatment Evaluation Demonstration

Program are expected to show the technology’s applicability to wastes containing radium, thorium,

uranium, man-made radionuclides, and heavy metals (EPA 1993),

D.5.3 CHEMICAL TREATMENT AND ULTRAFILTRATION

The chemical treatment and ultrafiltration process is used to remove trace concentrations of dissolved

metals from waste water, The process produces a volume-reduced water stream that can be treated

ultimately for disposal, Waste water is passed through a prefilter to remove suspended pmticles. The

prefdtered waste water is sent to a conditioning tank for pH adjustment and addition of water-soluble

macromolecular compounds that form complexes with heavy metal ions. Next, a polyelectrolyte is

added to achieve metal particle enlargement by forming metal-polymer complexes, The chemically

treated waste water is circulated through a cross-flow ultrafiltration membrane, The filtered water is

drawn off, while the contaminants are recycled through the ultrafiltration membrane until the desired

concentration is reached. The concentrated stream can be withdrawn for further treatment, such as

solidification. Initial bench and pilot-scale tests were successful; however, field demonstrations at Chalk

River Laboratories, Ontario, indicated that pretreatment methods need further evaluation.

DOE is cumently considering alternative methods of waste water pretreatment for ultrafiltration,

including the use of water-soluble chelating polymers for actinide removal and the use of reagents and

polymeric materials that exhibit selectivity for cations of heavy metals, Bench-scale tests have been

conducted at DOE’s Rocky Flats Plant in collaboration with the EPA’s Superfund Innovative Treatment

Evaluation Demonstration Program (EPA 1992a).
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D.5.4 HEAVY METALS AND RADIONUCL31SE POLISHING FILTER

The heavy metals’and radionuclide polishing filter uses a colloidal sorption method to remove ionic

colloidal, complexed, and chelated heavy metal radionuclides from waste water streams. This

technology must be combined with an oxidation process in order to treat waste water that is also

contaminated with hydrocarbons, hazardous organics, or radioactive mixed wastes. This technology

consists of a colloidal sorption unit that contains a high-efficiency, inorganic, pressure-controlled filter

bed. Pollutants are removed from the waste water via surface sorption and chemical completing in

which trace inorganic, metals, transuranic, and low-level wastes can be efficiently treated. The

polishing filter can be used for batch or continuous flow processing, Bench tests at DOE’s Rocky Flats

Plant were conducted for the removal of uranium-234 and -238, phstonium-239, and americium-24 1 with

successful results; however, a measurable analysis was not possible due to the low activity levels of the

radionuclide. Bench-scale testing is being conducted under EPA’s Superfund Innovative Treatment

Evaluation Demonstration Program in collaboration with DOE’s Rocky Flats Plant (EPA 1993).

D.5.5 MEMBRANE MICROFILTRATION

The membrane microfiltration system is designed to remove solid particles from liquid wastes.

Specifically, this technology can treat hazardous waste suspensions and process wastewaters containing

heavy metals. The system uses an automatic pressure filter with a special Tyvek filter material

(Tflek T-980) made of spunbonded oletin. The material is a thin, durable plastic fabric with tiny

openings fiat allow water and smaller particles (less than one-ten-millionth meter in diameter) to pass,

while larger particles accumulate on the filter to form a tiltercake. The filtercake can be collected for

further treatment prior to disposal. This technology is best suited for liquid waste containing less than

5,000 parts per million solids; however, the system is capable of treating wastes containing volatile

organics because the system is enclosed. The technology was demonstrated with encouraging results,

including removal efficiencies from 99.75 to 99.99 percent and tiltercake that passed RCRA toxicity

characteristic leaching procedure standards. The technology is being demonstrated under the EPA’s

Superfund Innovative Treatment Evaluation Demonstration Program at the Palmorton Zinc Superfund

Site (EPA 1993).

D.5.6 ELECTRODIALYSIS

TE

This technology is used for metals recovery in aqueous liquid wastes generated in a production process.

Electrodialysis uses membrane technology for selective removal of contaminants from a liquid waste.

The liquid waste is usually aqueous with contaminants in ionic form. A direct current electrical potential
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is used to selectively transport the ions through a membrane where the ionic contaminants can be

collected for further treatment.

This technology is not appropriate for treating liquid organic wastes; however, recovery of hazardous

metals such as cadmium, nickel, zinc, copper, and chromium is possible. Limitations include operating

in a batch mode using reagent-grade chemicals. Electrodialysis technology is commercially available

and several membrane technologies suitable for use with an electrodialysis system are being developed

under EPA’s Superfund Innovative Treatment Evaluation Emerging Technology and Demonstration

program (Apte 1993; DOE 1993).

D.5.7 FREEZE CRYSTALLIZATION

Freeze crystallization technology is based on differences in the freezing points of waste components.

During freeze cWstallization, aliquidwaste iscwledusing a refrigerant. Asthephase changes from

liquid tosolid, c~stals ofsolvent andcon@inmt solutes fomsepmately. These crystals canthenbe

gravity separated.

Freeze crystallization can be used to treat liquid mixed wastes containing inorganic, organics, heavy

metals, and radionuclides in which the freezing temperatures of the various constituents differ

significantly. ~etechnology offers some advantages over other processes. Forexample, the process

offers high decontamination and volume reduction factors, it requires no additives, and it operates at low

tempera~res andpressures, making it intrinsically safe. However, thetechnology islimitedtothose

wastes that contain contaminants that cWstallize easily, This project is being developed for DOE

applications andisin thesmall pilot-scale development and demonstration stage, Thetechnology will be

demonstrated at the proprietor’s pilot plant in Raleigh, North Carolina (DOE 1994b).

D.5.8 HIGH-ENERGY ELECTRON IRRADIATION

Electron irradiation process equipment consists of an electron accelerator that accelerates a beam of

electrons to 95 percent of the speed of light. The beam is directed into a thin stream of waste water or

sludge where free radicals are produced to react with the hazardous organics. Although the electron

beam is a fomr of ionizing radiation, the process does not produce activated radioisotopes.

High-energy electron irradiation of aqueous solutions nrrd sludges removes various hazardous organic

compounds from aqueous wastes containing 8 percent solids. The process of irradiation produces large

quantities of free radicals in the form of aqueous electrons, hydrogen radicals, and hydroxyl radicals,
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The hydroxyl ions can recombine to fo~ hydrogen peroxide. These very reactive chemical species react

with organic contaminants, oxidizing them to nontoxic byproducts, such as carbon dioxide, water, and

salts,

Electron irradiation may be suitable for the treatment of halocarbons, aromatics, and nitrates.

Disadvantages of this process include high power requirements and interferences from sulids. The

process produces low concentrations of aldehydes and formic acid; however, at these concentrations

those cnmpounds are not toxic. Both a full-scale facility and a mobile demonstration unit have been

developed. The process is currently being demonstrated for the treatment nfvolatile organic compounds

at SRS through EPA’s Superfund Innovative Treatment Evaluation Demonstration Program. In addition,

DOE’s Los Alamos National Laboratory is evaluating the suitability of electron irradiation for treating

aqueous mixed wastes and sludges contaminated with organics and nitrates (DOE 1994b; EPA 1993,

1994).

D.5.9 ULTRAVIOLET OXIDATION

Ultraviolet oxidation uses ultraviolet radiation, ozone, and hydrogen peroxide to destroy toxic organic

compounds in water. Ultraviolet oxidation is a common treatment for industrial and municipal waste

water. Although commercial systems are available fnr dilute waste forms, destruction of high organic

concentrations requires additional nxidizing agents, such as nzone and hydrogen peroxide, Ultraviolet

radiation breaks down the hydrogen peroxide to products that chemically convert organic materials into

carbon dioxide and water. This technology operates at near-ambient conditions and generates a very

small amount of seconda~ waste but operates at a slower destruction rate than other technologies.

System demonstrations with contaminated groundwater met regulatory standards for volatile orgmic

compounds.

Pilot-scale demonstrations were completed under the EPA’s Superfund Innovative Treatment Evaluation

Demonstration Program. The technology is fully commercial and is used by various industries as well as

DOE for site cleanup activities. The units operate at waste flow rates ranging from 5 to 1,050 gallons per

minute (EPA 1993).

I

D.5.1O PRESSURE WASHING AND HYDHAULIC JETTfNG

Pressure washing and hydraulic jetting decontamination techniques effectively remove sufiace

contamination from solid materials. These techniques are applicable for decontamination of equipment

and in the recovery of reusable or recyclable materials.
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Pressure washing consists of a combination of pressurized water washing and chemical cleaning. During

pressure washing, an alkaline solvent is used to remove the surface oxide, and an acidic solvent is used to

dissolve any remaining residue. Liquid wastes produced from this process can be concentrated into a

sludge waste form for further treatment,

The hydraulic jetting process uses a high-pressure hydrolaser to remove surface contaminants. An

abrasive additive can be used to rem6ve more persistent contaminants. This process produces a

secondary liquid waste that requires further treatment by solidification.

SRS pkurs to demonstrate washing and jetting technologies for the tieatment of low-level lead shield~ng.

The decontaminated lead shielding can be released for reuse, while the process liquid wastes would be

concentrated and solidified into a waste form that meets toxicity characteristic leaching procedure

standsrds (Scientific Ecology Group, Inc. 1993).

D.5.11 SOIL-WASHfNG

Soil-washing consists of dea.gglomeration, density separation, particle-sizing, and water-rinsing of

contaminated soils. Process water can be containerized, recirculated, and treated to remove suspended

snd dissolved contaminants. Soil washing technologies are being tested using bench-scale commercial

equipment to provide equipment costs and operating estimates, Experiments are also being conducted to

develop seconda~ soil treatment technologies that reduce contaminant levels below the levels already

achievable with standard attrition, extraction, and leaching procedures.

The soil-washing process has been used to separate uranium from soil at the Ferrrald Environmental

Mmragement Project, Tbe multi-phase soil-washing process begins with a soil and Ieachate mixture,

which is fed into an attrition scrubber to solubilize the uranium from the soil, Next, the mixture flows

into a mineral jig where fine uranium particles and contaminated solutions are separated from the soil.

The contaminated materials overflow from the jig while the clean soils exit from the bottom. The

bottom soils are then screened and washed to remove any uranium residuals. The overflow slurry is

collected for appropriate disposal. The bench-scale unit can treat both solid and liquid wastes. Each

waste form, however, must be fed into the attrition scrubber separately, Limitations of this technology

include handling and disposal of seconda~ wastes. A bench-scale soil-washing demonstration is being

planned at SRS, and several demons@ations are being conducted by the EPA’s Superfund Innovative

Treatment Evaluation Demonstration Program (EPA 1993),
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D.5.12 STEAM REFORMING

Steam reforming consists of a waste evaporation system in which liquid or slurried low-level radioactive

and mixed wastes are gasified by exposure to super-heated steam. The gasified organic materials are

sent to an electrically heated detoxification reactor where they are converted to nontoxic vapors by

thermal decomposition. The detoxified gases are then fed to adsorber beds to remove trace organics,

metals, and halogens and are oxidized to carbon dioxide and water and vented to the atmosphere. Steanr

refomring is currently being tested for its applicability to mixed wastes and may prove to be a viable

alternative to incineration. A current project includes demonstration tests corroborated by Sandia

National Laboratories and Synthetics Technologies. The project focuses on destruction of organics,

nitrate decomposition, and mercu~ processing and uses a commercial steam reforming unit,

Commercial steam reforming has been shown to destroy most of the organic solvents and polymeric

organics commonly found in mixed wastes.

A commercial steam refoming unit, the synthetic detoxified, is currently being tested at SRS. The SRS

system has produced destruction and removal efficiencies greater than 99.9 percent for simulated

benzene wastes; however, carbon fomrations caused prohibitive pressure drops in the system. The

current acceptable waste is limited to low-heating-value organics because of carbon limitations. Waste

acceptance may also be limited to aqueous liquids and small, dry, heterogeneous solids (DOE 1993,

1994a, b),

D.6 Stabilization Technologies

Stabilization and solidification treatment methods are used to immobilize radionuclides and other

hazardous inorganic compounds (such as heavy metals) using matrices (such as low sulfur cement or

other grouting compounds, polyethylene and other thermoplastics, or bitumen). Stabilization and

solidification can effectively immobilize wastes, and costs are lower than other methods, such as

vitrification arrd plasma arc technologies. The primary disadvaotage is that waste volumes are increased

by the addition of the binding agent. Also, the final waste form is not as leach-resistant as glass or slag.

Although cement can result in an effective stabilization matrix, a lack of effective process and quality

controls can cause major problems (e.g., failure to cure properly). Both the Oak Ridge Reservation and

the Rocky Flats Plant experienced incidents when mixtures of waste and cement failed to cure properly.

At SRS, liquid low-level radioactive waste is currently being stabilized in a grout matrix at the Saltstone

Facility. Stabilization is also being considered at SRS for wastes (such as ash and blowdown) from the

Consolidated Incineration Facility.
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D.6.1 POLYETHYLENE ENCAPSULATION

High-level and low-level mixed wastes containing heavy metals and chloride salts that cannot be

stabilized by incineration or vitrification may be incorporated into the polyethylene encapsulation

system. Encapsulation technologies provide aphysical matrix tostabilize wastes, andae generally not

affected bychemical reactions with thewaste. Polymeric encapsulation can beusedto stabilize avarie~

of wastes, includ]ng incinerator ash, sludges, aqueous concentrates, dry solids, and ion exchange resins.

~eresult isafinal waste fomthat exhibits extremely lowleachabiliU chwacteristics. During

polyethylene encapsulation, the pretreated waste, binder, and additives are precisely metered and

volumetrically fed to a polyethylene single-screw extruder, which produces the final waste form.

Optimization of the polymer matrix is achieved by adjusting density, molecular weight, and melt index.

The process extrudes a molten, homogeneous mixture of waste and polyethylene binder into a suitable

mold. Atransient infrared spectrometer system isusedto confim waste loading.

The technology was successfully applied to the treatment of hazardous and mixed wastes, such as

sodium nitrate salt and sludges. Limitations include potential matiixeffects bywastes containing excess

water, potential biological reactions, potential hydrogen gas generation, and potential fire hazards in

closed spaces, Recently, afull-scale demonstration wassuccessfully completed at Brookhven National

Laborato~ (DOE 1994b).

D.6.2 POZZOLANIC SOLIDIFICATION AND STABILIZATION

Pozzolanic solidification and stabilization is a technology used to treat soils, sludges, and liquid wastes

that are contaminated with organics and metal-bearing wastes. The technology uses a proprietary

reagent that chemically bonds with contaminants in the waste. The waste and reagent mixture is

combined with a pozzolanic cement mixture to form a stable matrix. Prior to processing, the waste must

be characterized for treatability to determine the type and quantities of reagents used in the process. The

process begins with waste material sizing during which large debris is removed from the waste. The

waste is mixed with the proprietary reagent in a high-shear mixeL tien pozzolanic, cementitious

materials are added. Limitations include potential setup problems with the waste and reagent mixtures.

The technology has been commercially applied to treat wastes contaminated with organics and mixed

wastes, and DOE’s Brookhaven National Laboratory is continuing testing and demonstration of

solidification technologies (EPA 1993),
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D.6.3 ~ ESTER STYRENE SOLIDIFICATION

Vinyl ester styrene solidification has been demonstrated commercially for the emulsification of ion

exchange resins, The binder is pulled down through the resin packing bed with a vacuum, arrd the binder

is allowed to solidify into a matrix that will pass toxicity characteristic leaching procedure testing, The

emulsified wrote forms have been accepted for buriaI at various sites, and DOE’S Hanford Site has

recently approved a vinyl ester waate form for inclusion on the W aste Form Acceptance List. DOE plans

to demonstrate the viability of vinyl ester styrene solidification for low-level silver-coated packing

material (Dlversitied Technologies 1993),

D.7 Thermal Treatment Technologies

Thermal treatment technologies use moderate or high temperatures to vaporize organics or high

temperatures to convert organic waste constituents primarily to carbon dioxide and water vapor,

Inorgsnic waste constituents (such as heavy metals and radionuclides) are concentrated into seconda~

wastes (such as ash, slag, glass, or blowdown) or captured in offgas treatment systems (such as high-

efflciency particulate air filters or baghouses), Some volatile compounds are emitted through the stack,

Removal efficiencies for metals are dependent on the chemical and thermodynamic properties of the

element or compound, Mercury and cesium are considered volatile metals. Incineration technologies

(such as rotary kilns and controlled air systems) have been used traditionally to destroy the organic

portion of hazardous wastes, and incineration is tbe EPA-specified best demonstrated available

technology for many hazardous organics (such as solvents and PCBS).

Alternatives to mnventional incineration methods are being considered for treating wastes containing

metals md radionuclides, including alpha-contaminated and transuranic wastes. Innovative technologies

for these types of wastes include vitrification (which immobilizes inorganic contaminarrts in a glass

matrix), plasma arc technology (which uses extremely high temperatures to produce a molten slag), and

molten salt oxidation (which oxidizes organics into a molten salt solution). Vitrification and plasma arc

technologies generally require seconda~ combustion chambers to destroy hazardous organics, These

technologies have the advantage of producing final waste forms that are extremely leach-resistant, with

very small environmental effects following final disposal. Disadvantages include high costs of startup

mrd operation. In some cases, a combination of conventional and innovative technologies can be
,..

appropriate, such as vitrlfymg radlonuclide-contam mated ash from a conventional incinerator.

DOE is supporting two full-scale vitrification projects at SRS: (1) the Defense Waste Processing

Facility, a joule-heated melter which will be used to vitrify high level wastes, and (2) the M-Area Vendor
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Treatment Facility, which will be used to vitrify electroplating sludges contaminated with radionrrclides.

Research and development projects related to vitrification are ongoing at SRS, universities (such as

Clemson University), and other outside facilities. Plasma arc technology is being demonstrated at the

Idaho National Engineering LaboratoW, where soils and metals contaminated with transuranic

radionuclides will be converted into a glassy slag. Studies related to molten salt oxidation are ongoing at

Lawrence Livermore National Laboratory.

At SRS, thermal treatment technologies would be effective in reducing the volume of solid low-level

radioactive waste, such as job-control waste, prior to final disposal. Alternative technologies (such as

vitrification and plasma arc technology) would be effective in treating and stabilizing other waste forms

(such as liquids and sludges and metal-bearing wastes).

D.7.1 FLAME REACTOR

The flame reactor is a patented, hydrocm’bon-fueledi flash-smelting system that treats residues and

wastes that contain metals. The reactor operates at temperatures exceeding 2,000 “C, at a capacity of 1

to 3 tons per hour, The wastes are processed with reducing gas that is produced by the combustion of

solid or gaseous hydrocarbon fuels. Volatile metals are captured in a product dust collection system,

while nonvolatile metals are separated as a molten alloy or encapsulated in the slag. Organic compounds

are destroyed by thermal decomposition.

The unit has a high waste throughput however, the wastes must be dry and fine enough that the reducing

reaction can occur rapidly or eficiency of metal recovery is decreased. The flame reactor technology is

applicable to specific waste forms, such as granular solids, soil, flue dusts, slag, and sludges containing

heavy metals. The end products are a glass-like slag that passes the toxicity characterization leaching

procedure criteria and a potentially recyclable heavy metal oxide. The technology is being developed

under the EPA’s Superfund Innovative Treatment Evaluation Demonstration Program (EPA 1992a, b,

1993).

D.7.2 THERMAL RESORPTION PROCESS

The thermal resorption process is a low-temperature thermal and physical separation process designed to

separate organic contaminants from soils, sludges, and other media without decomposition.

Contaminated solids are fed into an externally beated rotary d~er where temperatures range from 400 to

500 ‘C. A recirculator inert carrier gas that is maintained at less than 4 percent oxygen to prevent

combustion is used to transpoti volatilized contaminants from tbe dryer. Solids leaving the dryer are
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sprayed with cooling water to help reduce dusting. The inert carrier gas is treated to remove and recover

particulate, organic vapors, and water vapors, Organic vapors are condensed and treated separatelfi

water is treated by carbon adsorption and used to COO1and reduce dusting from treated solids or is

discharged.

A full-scale system is being used to treat soils contaminated with PCBS. The system can treat up to

240 tons of soil per day and reduce it to a concentration of less than 2 parts per million. Two

laboratory-scale systems are being used to treat hazardous and mixed wastes. A 7-ton-per-day soil

treatment pilot-scale facility is also being used to treat different types of PCB contaminated soils under

the EPA’s Superfund Innovative Treatment Evaluation Demonstration Program.

The technology advantages include low temperature operation and treatment levels below 1 part per

million. Disadvantages include concentrations of extremely hazardous organic compounds, generation

of incomplete combustion products (such as dioxin), and the need to transport and/or treat recovered

organic Iiquids (EPA 1993).

D.7.3 UNVENTED THERMAL PROCESS

The unvented thermal process is a high-temperature treatment process that destroys organic

contaminants without releasing gaseous combustion products to the environment. The primary treatment

unit isafluidized-bed processor. Tbeprocessor contains abed ofcalcined limestone, which reacts with

theoffgases produced during tieoxidation oforganic constituents inthe waste. Such gases include

carbon dioxide, sulfur dioxide, and hydrogen dioxide. Theresulting water vapor is collected and

removed through a condenser, and the remaining gases (mostly nitrogen) are mixed with oxygen and

returned to the oxidizer. Thespent resin from the fluidized bedcantien betieated and stabilized.

This process does not release gas from the system and so could attain better public acceptance than

conventional thermal treatment technologies. Remaining hazardous byproducts would bemixedwitb

cement-making materials to form a solid cement.

The unvented system favors certain types of wastes, depending on the availability of oxygen and

emission limits. Potential wastes include those containing chlorinated hydrocarbons, solid and liquid

mixed wastes, and hospital wastes. Mixed waste treatment issuited totheunvented system because it

prevents radionuclide emissions.
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The unvented thermal process for treating mixed wastes is under development at Argonne National

Laboratories. ThelaboratoW-scale experiments bavenotbeen completed. Workremains onsorption

kinetics mdrecyclabili@ of thelimestone bedaswell asverification oftotal organic destmction. The

unvented themalprocess could beviable for futireuse (International Incineration Conference 1993;

DOE 1993).

D.7.4 MOLTEN SALT OXIDATION AND DESTRUCTION PROCESS

The molten salt oxidation and destmction process is a two-stage process for treating hazardous and

mixed wastes by destroying the organic constituent of the waste. The treatment method involves

injection of the waste into a molten bed of salt (specifically, a mixture of sodium-, potassium-, and

lithium-carbonates). This pyrolysis stage is designed to operate at between 700 and 950 “C depending on

the we of salt and the ash content of the waste. Oxidation occurs in the molten-salt bed because of the

injection of an oxidizing gas (such as air) into the waste and molten salt mixture. This oxidation stage

can occur at greater than 700 “C, if necessa~. Heteroatom constituents of the waste (such aa sodium

chloride) are retained in the melt. Radioactive actinides are also retained in the melt. The lower

Operating temperature Of this process (compared to incineration at 1,000 to 1,200 “C) decreases actinide

volatilization. At the end of a run, tie molten salt is drained out of the reactor and dissolved in water.

The oxides and stable salts of the actinides precipitate and are filtered out for disposal aa low-level

radioactive or hazardous waste.

Treatable wastes that are appropriate for this method include organic liquids containing chlorinated

solvents and PCBS, combustible low-ash solids, organic sludges, explosives, chemical warfare agents,

rubbers, and plastics, Process uncertainties that must be resolved include the effects of ash and stable

salt buildup on melt stability and spent salt processing, retention of particulate in the molten salt bed,

and the process’s tolerance to variations in operating conditions.

Although this system is not commercially available, it does exist as a pilot-scale project at the Lawence

Livermore National Laboratory. A conceptual design report for a full-scale demonstration facility has

been issued. Construction is expected to strut in 1996 (Moghissi et al, 1993; DOE 1993).

D.7.5 QUANTUM-CATALYTIC EXTRACTION PROCESS

The quantum-catalytic extraction process is a proprietary technology that allows organic and inorganic

wastes to be recycled into useful resources of commercial value. The process involves the destruction of

har.ardous components and controlled partitioning ofradionuclides into a solid, nonteachable waste forur.
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The technology consists of a molten metal bath that acts as a catalyst and a solvent that breaks the

moleculw bonds of the waste compounds, Upon introduction into the molten metal bath, the waste

dissociates into its constituent elements and goes into metal solution. once the constituent elements are

dissolved, proprietary co-reactants are added to enable reformation and partitioning of desired products.

The catalytic processing unit (the reactor that holds the molten metal bath) can handle most waste forms,

including gases, pumpable liquids and slurries, fine solids, and bulk solids, The process is also equipped

with an offgas system and allows injection of co-feeds (such as oxygen) to enhance oxidation of

radioactive components.

Bench-scale experiments were conducted using surrogate radioactive materials to demonstrate the

oxidation and partitioning of the radionuclides beWeen the metal and vitreous phases and to optimize

operating conditions. Decontamination of the metal was greater than 99 percent, and detection of trace

amounts of surrogate radionuclides was limited by the analytical detection limit. The quantum-catalytic

extraction process is currently being bencb-tested to demonstrate ion exchzrrge resin processing

capabilities.

Technology development and demonstration efforts are being conducted under a DOE Planned Research

and Development Agreement. The scope of work includes theoretical design of quantum-catalytic

extraction process systems, radionuclide partitioning, optimization of the vitreous phase for stabilization

of radionucl ides, testing of waste regulated by RCRA, and conceptual design and development for

treatment and recycling of heavily contaminated scrap metal.

A demonstration facility is under development at DOE’s Oak Ridge Reservation. The demonstration

facility targets the disposal of mixed waste that is regulated under RCRA land disposal restrictions and

the Federal Facilities Compliance Act (Herbst et al. 1994; DOE 1994b).

D.7.6 ~D THERMAL DESTRUCTION

Infrared thermal destruction uses electrically powered silicon carbide rods to heat organic wastes to ]TE

combustion temperatures. Any remaining combustibles must be incinerated in an afterburner. The

technology is suitable for treating soils and sediments with organic contaminants and liquid wastes after

pre-mixing with sand or soil.

The process consists of three components: (1) an electric-powered infrared primary chamber, (2) a

gas-fired secondary combustion chamber, and (3) an emissions control system. Waste is fed to the

primary chamber where it is heated to 1,OOOQCby exposure to infrared radiant heat. A blower delivers
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airtothe chamber tocontrol theoxidation rate of the waste feed. Ashmaterial from the primary

chamber isquenched andconveyed toahopper forlater smpling and subsequent disposal. Volatile

gases from the primary chamber flow to the second~ chamber where they undergo further oxidation at

higher temperatures andalonger residence time. Gases fromthe secondary chamber aresentthroughan

emissions control system for particulate separation and neutralization.

Tbesystem incapable ofhighthroughput, butatacost ofhigh-power wnsumption. Process

uncertainties requiring resolution include emission control system inefficiencies and retention of lead in

theincineratedash. Demonstrations have shown thatthe process sllouldbe capable ofmeeting RCW

and Toxic Substances Control Act standards for particulate and air emissions and PCB remediation.

Two evaluations of the infrared thermal destruction system were conducted under EPA’s Srrperfund

Innovative Treatment Evaluation Demonstration Program. Organics, PCBs, andmetalswere thetarget

waste compounds during the full-scale demonstration at the Peak Oil Site in Tampa, Florida, and a pilot-

scale demonstration at the Rose Township Demode Road Superfund Site in Michigan (EPA 1993).

D.7.7 PLASMA HEARTH PROCESS

Plasma technologies use a flowing gas between two electrodes to stabilize an electrical discharge, or arc.

As an electric current flows through the plasma, energy ia dissipated in the form of heat arrd light,

resulting in joule heating of the process materials, forming a leach-resistant slag that can be modified by

adding such materials as soil. Theplasma heafihprocess relies onastation~, refracto~-lined prim~

chamber to produce and contain the high temperatures necessary for producing the slag.

The plasma hearth process begins when the waste, either solid or liquid, is fed into the primary plasma

chamber where the heat from the plasma torch allows the organic compounds in the waste to be

volatilized, oxidized, pyrolyzed, or decomposed. Theremaining inorganic material iathenfedto the

aeconda~combustion chamber forhigh-temperature melting, producing a molten slag. Cooling and

solidification of theslag provide anonleachable high-integri& waste fem. Offgasvohrmesa relower

than those from conventional incineration units.

The plasma hearth process has undergone bench-scale testing by DOE at Argonne National Laboratories

West and is currently undergoing demonstration-scale testing at Ukiah, California, to evaluate potential

treatment of solid mixed wastes.
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Advantages of plasma technologies include the ability to feed high amounts of metal-bearing wastes,

including whole dmms, Theresulting slag requires no additional stabilization. The technology is

extremely robust and can accept waste forms, including papers, plastics, metals, soils, liquids, and

sludges. Based onthese chwacteristics, ve~small chmcterization data are needed. Irr non-plasma

vitrification technologies, combustion of the paper and plastics can produce soot and result in offgas

problems (unless a primary burner is placed upstrermr of the vitrification unit).

A proof-of-principle demonstration has established the process’s ability to treat a wide range of waste

~esinasingle processing stepthatresul& inafinalvitrified fore, Ongoing projects fortheplasma

hearth process involve major hardware development and the determination of the level of

chwacterization required ofmixed waste prior to processing. Theplasma hearth process is being

developed at DoE’s Idaho National Engineering Laboratory (International Incineration Conference 1994;

DOE 1994b). I ‘fC

D.7.8 PLASMA ~C CENTIUFUGAL T~ATMENT

The plasma arc centrifugal treatment furnace uses the plasma arc process with an internal rotating drum

tn treat hazardous, mixed, and transuranic wastes, In this process, the waste is fed into a molten bath

(1,650 ‘C) created by a plasma arc torch. The feed material and molten slag are held in the primary

chamber by centrifugal force. W ithln the plasma furnace, all water and organic waste material are

volatilized. The organic material is also fully oxidized to carbon dioxide, water vapor, and acid gases,

including sulfur dioxide and hydrochloric acid vapor.

Offgas is then treated by conventional treatment methods. Offgas streams pass through a wet filter to

remove heat, humidity, and dust. Next, the offgas is treated in a caustic wet scrubber to remove sulfur

oxides and halogen acids, a catalyst bed oxidizes nitric acid to nitrogen dioxide, and a catalytic wet

scrubber removes nitrogen dioxide from the offgas. Finally, the cleansed gas stream passes through

charcoal and high efficiency particulate air filters before being exhausted to the atmosphere, Nonvolatile

waste material is fully oxidized and uniformly melted by the high-power electric arc and collected as

molten slag which is then discharged as a nordeachable homogeneous glassy residue. The centrifugal

action of the furnace keeps the slag toward the inner walls of the furnace until the rotation is slowed,

which allows the slag to move toward the center. The slag then drains from the center of the furnace and

is collected in a mold or a drum and allowed to cool and solidi~.

I This technology has been demonstrated to be applicable for the treatment of various waste types and

I
forms, including hazardous, mixed, and transuranic wastes containing heavy metals and organic
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contaminants. Demonstration results showed a minimum destructive removal efficiency greater than

99.99 percent, organic and inorganic material concentrations that met toxicity concentration leaching

procedure standards, and offgas treatment that exceeded regulatory standards.

A full-scale demonstration of this process is being planned for the Idaho National Engineering

LaboratoW to remediate soils and debris contaminated with trarrsuranic radionuclides.

SRS has plans to demonstrate a small-scale arc melter vitrification system that would meet all regulatory

low-level mixed waste disposal requirements. The system provided will he used to establish operating

costs and offgas/secondary waste characteristics for further evaluation and analysis. The operating

temperatures of the plasma arc system are expected to allow a variety of low-level mixed wastes to be

vitrified in a way that minimizes secondary waste generation and allows regulato~ approved disposal of

the resulting glassy slag (Feizollahi and Shropshire 1994; International Incineration Conference 1993,

1994; DOE 1993; EPA 1993, 1992c).

D.7.9 GRAPHITE ELECTRODE DC ARC FURNACE

Tbe graphite electrode DC arc furnace has been demonstrated to be a useful alternative in processing

low-level radioactive andmixed wastes thatcontain ahigh-weight-fraction of metals. The graphite

electrode DC arc delivers thermal energy, using an arc of ionized gas (plasma), that is developed

beWeen Woelectrodes atiached tothematerial being processed. Temperatures inexcess ofl,700°C are

generated by the process, which causes the soil and metal mixture to be stratified into a metal phase, a

glass phase, andagaaphase. The final metal andglaaswaste fomrsare highly densities. Thehlgh

temperatures in the vicinity of the DC arc also serve to destroy organics, which results in greatly reduced

offgasproduction relative tocombustion treatments. Abench-scale furrrace was successfully

demonstrated for the DOE’s Pacific Northwest Laboratory using a variety of soil mixtures containing

metals, combustibles, sludges, andhigh-vapor-pressure metals. Apilot-scale furnace has been

constructed, which includes provisions for containing alpha-emitting radionuclides, continuous waste

processing, andthecapabili~ toseparate theglass'phase fromthe metal phase. Process uncertainties

that evolved from the bench-scale testing include graphite electrode consumption and offgaa system

operations (International Incineration Conference 1993; D0E 1993).

D.7.1O PACmDBEDREACTOR/SILENT DISCHARGE PLASMA APPARATUS

The packed bed reactor/silent discharge plasma apparatus is a two-stage oxidation system for destroying

hazardous liquid wastes. Thesystem mayalso reapplicable forthedestruction of PCBcontminated
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mixed waste. Thetreatment method combines atiemal oxidation process inanexcess airstrem anda

process todestioy theorganic constituents from thereactor exhaust. Thepacked bedreactor provides

themaloxidation, andthesilent discharge plasma "nit provides tbeorganic destmction. Tbeplasmamrit

is operated at ambient tempera~re and pressure.

Most hazardous waste destruction occurs in the packed bed reactor by heat provided externally (that is,

witbout anopen flame). ~ereactor efiaust istreatd inacoldpIasma that isgenerated byeiectiical

discharges inthesilent discharge plasma unit. Thecontents of theplasma include hydroxidemd

phosphite radicals that react with the organics in the exhaust.

Uncertainties encountered during recent bench-scale tests include the proper packed bed reactor

construction materials to resist corrosion and a silent discharge plasma dielectric that is capable of

increased reactor exhaust flow,

Bench-scale tests have predicted a destmction removal efficiency greater than 99.9 percent for PCBS

using this combined system fortreating liquid waste. Theproduction ofhydroxide gasthrough the

oxidation process could, however, cause severe corrosion problems if the current system is operated for

unextended period of time. ~lscould also produce asecond~waste containing comosion byproducts

contaminated tithother potential waste constituents, such astritium. Changes tothecurrent system to

help alleviate these problems are being studied at SRSS soil vapor extraction installation and Los

Alamos National Laboratory (International Incineration Conference 1994).

D.7.11 ELECTRIC MELTER VITRIFICATION

Vitrification processes convert contaminated materials into oxide glasses, Suitable feed materials

include frit, soils, sediments, and sludges, One vitrification process uses an electric melter to generate

the heat needed to create molten glass; this is currently under development for pilot-scale tests. The

melter is being evaluated on its ability to determine offgas composition, and to treat wastes using glass

compositions that are tailored to the particular me of waste being treated.

In an electric melter, the glass can be kept molten through joule heating because the molten glass is an

ionic conductor of relatively high electrical resistivity. As waste is fed into the vitrification unit from the

top, the molten glass phase in the center of the unit heats the cold feed. Such a unit has a thick layer of

cold feed product on top of the molten glass, which acts as a counter-flow scrubber that limits volatile

emissions. This is an advantage over the exposed molten glass surfaces of fossil fuel melters.
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The electric melter is expected to treat hazardous, mixed, and low-level radioactive wastes that have

lower emissions of toxic offgases than conventional vitrification fossil fuel melters. The Defense Waste

Processing Facility at SRS is a full-scale, joule-heated, vitrification unit that will immobilize high-level

waste within a stable borosilicate glass matrix. An electric melter for vitrifying nonradioactive,

hazardous wastes is being developed under the EPA’s Superfund Innovative Treatment Evaluation

Emerging Technology Program (EPA 1992d, 1993).

D.7.12 STIRRED MELTER VITRIFICATION

The Savannah River Technology Center has tested the application of a newly developed stirred tank

melter for treatment and vitrification of mixed and low-level radioactive wastes (i.e., cesium-

contaminated ion exchange resins). Two major problems in existing ion exchange resin melters led to

the new technology development, First, the resins had a tendency to form a crust on the surface of the

melt, allowing the cesium more opportunity to volatilize due to the increased time needed for the waste

feed to be incorporated into the melt. Second, the organic resin caused significant reducing conditions in

the melt which could increase the volatility of alkali metals (such as cesium) and affect glass quality.

Tbe stirred melter could eliminate these problems. Because the melter is equipped with an impeller to

agitate the melt, the crust formation could be reduced by continuous mixing and drawing of the surface

into the melt. Increased oxygen exchange between the melt and the vapors above the surface of the melt

could also reduce the negative effects of a reduced melt and could lower the amount of volatilized

cesium and alkali metals.

Test results from a study conducted by Clemson University, in collaboration with DOE, show that

vitrification of ion exchange resins, mixed, and low-level wastes in a stirred tank melter is operationally

TE I feasible (International Incineration Conference 1993, 1994; Moghissi and Benda 1991).

D.7.13 MODULAR VITRIFICATION

The modular vitrification technology is a vitrification process developed to stabilize mixed and low-level

radioactive waste.

The system is composed of several stages to treat the various waste forms. First, aqueous wastes,

sludges, and slurries enter an evaporator to eliminate excess water from the waate feed. Next the dried

solids from the evaporator as well aa other solids enter a two-section melter. The upper section, a

gasification plenum, contains the solid waate, which feeds the lower section. In the lower cold-wall
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crucible, molten glass supplies heat to evaporate residual water from the waste and gasifies tie organic

constituents. Theheat also melts theinorganic components, which dissolve intothe glass matrix.

Next, vitrified waste is fomedand allowed tocoolinto solidified glass mmbles. Themarblefornris

used because ofitsconvenience inhandhng, sampling, and annealing, Molten liquid metals are also

tapped from thecrucib]e and fornred intometalcubcs, offgases pretreated using conventional methods.

Additional testing is necessa~ to verify system design parameters and to ensure compliance with all air

emissions and other regulatory requirements,

Applicable waste forms for the modular vitrification system include dry active wastes, ion exchange

resins, inorganic sludges andslumies, and mixed wastes. Full-scale testing andcommercial operation of

the system by VECTRA Technologies and Batelle Memorial Institute are expected in 1995 (Mason, no

dat~ EPA 1992d).

D.7.14 VORTECPROCESS

The vortec process is an oxidation and vitrification process for the remediation of soils, sediments, and

sludges that arecontaminated with organics md heavy metals. Inthefirst step of theprocess, the

.sIurried waste stream is introduced into a vertical vortex precombustor where water is vaporized, and the

oxidation oforganics is initiated, Thewaste stremis then fedtoacounter-rotating vofiexcombustor,

which provides suspension heating of the waste and secondary combustion of volatiles emitted from the

prwombustor. Thepreheated solid materials aredelivered toacyclone melter where theyare separated

tothechamber walls to forruavitritied waste product. Thevitrified product andprocess exhaust gases

are separated; after which, the exhaust gases are sent to process heat recovery and pollution control

subsystems. Theadvantages of thevofiec process include theabili~to process waste con~inated witi

organics and heavy metals, recycle the pollution-control-system waste, and provide a vitrified product

thatpasses toxici~characterimtion leaching procedure standards, A20-ton-per-day, pilot-scale facility,

located at an EPA-funded site, has operated successfully since 1988, producing a vitrified product that

passes toxici~characterization leaching procedure standards. Transport systems arecurrentlybeing

designed for the treatment of DOE mixed wastes (EPA 1993).

D.7.15 fNSITU SOIL VITRIFICATION

In situ soil vitrification uses an electric current to melt and stabilize inorganic waste components while

destroying organic waste components bypyrolysis. Theprocess begins byinserting anarrayof

electrodes into the ground. Astatier path forelectrical cumentis provided byplacing flaked graphite and
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fiitontie ground sutiace betieen theelectrodes (because oftielow initialconductivi~ oftie soil), As

power isapplied, themelttravels downward intothesoil ataslow rate. The final waateforen consistsof

avitrified monolith with positive strength andleachabili~ chaacteristics. Offgases arecaptured ina

hoodthatis maintained atanegative pressure. Offgastreatment consists ofquenching, scrubbing, mist

elimination, heating, particulate filtration, and activated carbon adsorption.

The in situ soil vitrification process has successfully destroyed organic pollutants by pyrolysis and

inco~orated inorganic pollutants within aglass-like vitrified mass. Theprocess, however, is limitedly

the physical characteristics of the soil (including void volume size, soil chemistry, rubble content, and

theamount ofcombustible organics inthe soil). Theprocess has beenoperated inpilot-scale and fill-

scale tests at DOE’s Hanford Site, Oak Ridge National Laboratory, and Idaho National Engineering

Laboratory (EPA 1993).

D.7.16 REACTIVE ADDITIVE STABILIZATION PROCESS

The reactive additive stabilization process uses a high-surface-area additive to enhance the vitrification

of SRS nickel electroplating sludges and incinerator wastes.

Theadditive used inthereactive additive stabilimtion process isareactive high-sutiace-wea si1ica. This

additive was found to increase bonding of the waste species by increasing the volubility and tolerance of

borosilicate andsoda-lime-silica glass formulations. Thesilica also lowers theglassification temperature

andallows large waste volume reductions duetoincreased waste loadings. ‘fhefinalglassi sin

compliance with applicable EPA standards,

The reactive additive stabilization process increases the rates of dissolution and retention of hazardous,

mixed, andheavy metal species inthe vitrified product. Volatility concerns arereduced because the

reactive additive stabilization process lowers themelting temperatures of thewaste duetothe addition of

thehlghly reactive, high-surface-area silica additive. Theprocess typically reduces tbewaate volumeby

86 to 97 percent and thus maximizes cost savings.

The reactive additive stabilization process is an acceptable method for vitrifykrg radioactive materials,

&msuranic wastes, incinerator ash, waste sludges, andother solid andaqueous wastes. Laborato~-scale

studies at SRS have demonstrated that the reactive additive stabilization process is a viable process for

treating hazardous and mixed wastes by achieving large waste-loading percentages, large volume-

reduction percentages, and large cost savings (Moghissi et al. 1993).
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D,7.17 CYCLONICFURNACE

The cyclonic furnace is designed to treat solid, liquid, soil slurry, or gaseous wastes by high-temperature

combustion and vitrification. ~ehighturbulence intiecombustion chmberhelps ensure that

temperamres wehighenough (l,300to l,6500C) tomelthigh-ash.content feedmaterial. Highly

contaminated inorganic hazardous wastes and soils that contain heavy metals and organic constituents

aretheprimary waste fomstargeted bythistechnolo~. Theprocesses canalso beappliedto mixed

wastes containing Iower.volatility radionuclides, such as strontium andtransuranic elements.

The waste that enters the cyclonic furnace is melted, and the organics are destroyed in the resulting gas

phase orinthe molten slaglayerthat fomsonthe inner wallofthe fumacebmel. organics, heavy

metals, and radionuclides are captured in the slag that exits the furnace from a tap at the cyclone throat.

me slag then solidifies, rendering its hazardous constituents nonteachable.

Thistechnolo~ has beentested inpilot-scale demonstrations. Resrrlts showed thatalmost 95percentof

tbe noncombustible synthetic soil matrix is incorporated into the slag, and simulated radionuclides are

immobilized. Cumentdemonstrations are being performed under the EPA's Superfund Innovative

Treatment Evaluation Demonstration Program (Roy 1992a, ~ EPA 1993).

D.7.18 FLUIDIZED BED CYCLONIC AGGLOMERATING INCINERATOR

Fluidized bed technology uses a catalyst to facilitate complete destruction of hazardous species at low

temperatures. The fluidized bed cyclonic agglomerating incinerator consists of a two-stage process in

which solid, liquid, and gaseous organic wastes can be efficiently destroyed while solid, nonvolatile

inorganic contaminants can be agglomerated into a pellet-sized, vitrified waste form. In the first stage, a

ffuidized bed reactor operates as a low-temperature resorption unit or a high-temperature agglomeration

unit, Fuel, oxidant, and waste is fed to the fluidized bed reactor where the waste undergoes rapid

gasification and combustion. Inorganic and metallic solids will be agglomerated into glassy pellets that

will meet the requirements of the toxicity characteristic leaching procedure. Gases from the fluidized

bed (which consist of products of both complete and incomplete combustion) are fed to the second stage

of the process (which consists of a cyclonic combustor that will oxidize carbon monoxide and organics to

carbon dioxide and water). Volatilized metals are collected in a downstream scrubber. This technology

has undergone bench-scale demonstration. Toxicity characteristic leaching procedure test results,

however, have been inconclusive to date. Design and construction of a pilot plant were completed, and

testing is in progress.
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The low operating temperatures of the fluidized bed process are not conducive to nitrogen oxide

formation. Volatilization of radionuclides and heavy metals and acidic offgas can be treated in situ.

Offgaaes can be treated with high efficiency particulate air filters. Fluidized bed technology is

compatible with a wide range of wastes, including combustible and non-combustible solids, liquids, and

sludges. From these wastes, the fluidized bed produces a secondary solid waste from catalyst attrition

that requires further treatment. These solids are collected and solidified by other methods (e.g., polymer

solidification, microwave solidification, or cementation) to produce a final waste form.

DOE and EPA are currently developing hybrid fluidization systems, such as the fluidized bed cyclonic

agglomeration. LOS AlamOs National Laboratory is researching new techniques for monitoring

radionuclides and heavy metals in the offgas stream. DOE is considering a project to demonstrate the

feasibility of a fluidized bed unit to treat a radioactive solvent waste. The unit under ~on~ideration ~ill

include a patented combustion process that captures contaminants in-bed and prevents the formation of

glass deposits as seen with conventional combustion techniques (EPA 1993).

D.7.19 CATALYTIC COMBUSTION IN A FLUIBIZED BED REACTOR

Catalytic combustion in a fluidized bed reactor is a low-temperature (525 to 600 “C) treatment for

low-level mixed waste; it is currently in an active research and development stage, The anticipated

waste for this process, bowever, is one primarily made of celhdosic matter, such as paper, latex, wood,

and pol~inyl chlorides. Such wastes present processing problems because some compounds thermally

degrade to yield toxic byproducts. For example, polyvinyl chloride degradation produces hydrochloric

acid vapors, which can react to form chlorinated hydrocarbons, The addition of sorbarrts may, therefore,

be required to implement in situ capture of chlorinated hydrocarbons.

Several advantages are offered by combining flameless fluidized bed combustion with catalytic

afier-brsrning, rather than by using high-temperature incineration. Two advantages are elimination of

(1) the need for refracto~ lining in the reactor and (2) the emission of radioactive material from the

tluidized bed. Radioactive material generally does not volatilize at temperatures below 800 “C.

Research at the Colorado School of Mines has been conducted to determine the catalysts that best

contribute to the destruction of toxic (chemically hazardous) waste material. Tests have shown that

catalysts containing chromia we the most successful in achieving high destruction and removal

percentages, Research has also shown that this method could be a viable alternative method for

volumetric reduction of low-level mixed waste. The studies have also shown that these methods maybe

applicable to transuranic wastes (Murray 1993; International Incineration Conference 1994).
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D.7.20 MICROWAVE SOLIDIFICATION

Microwave solidification uses microwave energy to heat and melt homogeneous wet or dry solids into a

vitrified final waste form that possesses high-density and leach-resistant attributes. The system includes

an “in-drum” melting cavity that isolates the molten waste and the drum from the process equipment.

Glass-forming frit is added to the waste contained in the drum, which is then exposed to high-energy

microwaves to produce a vitiified final waste form that is suitable for land disposal. Advantages of

microwave processing over conventional thermal treatment include an elimination of the need for

heating elements or electrodes in direct contact with the waste, potential to reduce volatile radionuclide

emissions, and a significant volume reduction,

The process is energy efficient and controllable because of direct coupling between the microwave

energy and the waste. The results of bench-scale experiments at DOE’s Rocky Flats Plant are

encouraging and support the potential use of microwave technology in the production of vitrified waste

forms. Further work is being done to optimize critical process parameters, including waste loading and

borax concentration in the glass-forming frit (International Incineration Conference 1994; DOE 1994b), I TE

D.7.21 MIXED WASTE TREATMENT PROCESS

The mixed waste treatment process treats contaminated soils by separating the hazardous and radioactive

contaminants into organic and inorganic phases. This process is an integration of individually

demonstrated technologies, including thermal resorption, gravity separation, water treatment, and

chelrmt extraction. The initial treatment step involves sizing the incoming waste, after which volatile

orgarrics are removed by indirectly heating the waste in a rotating chamber. The volatilized organics and

water are separately condensed, and the volatile organics are decanted for further treatment and disposal.

The waste is dehydrated and inorganic constituents are removed by gravity separation, chemical

precipitation, and chelant extraction, Gravity separation is used to separate higher density particles, a

potassium ferrite formulation is added to precipitate radionuclides, and the insoluble radionuclides are

removed through chelant extraction. The chelant solution then passes through an ion exchange resin to

remove the radionuclides and is recycled to the process. The contaminants from all waste processes are

collected as concentrates for recovery or disposal.

This technology has been developed for processing soil contaminated with organics, inorganic, and

radioactive material. Bench-scale and pilot-scale testing for individual components of the treatment

process is ongoing under EPA’s Superfinrd Innovative Treatment Evaluation Emerging Technology

Program using DOE, U.S. Department of Defense, and commercial wastes. Thermal separation has been
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shown to remove and recover PCBS, graviW separation of radionuclides has been successfully

demonstrated, and chelant extraction haa long treated surface contamination in the nuclear industry (EPA

1993).
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Table E.I-l. 1993 analytical data for National Pollutant Discharge Elimination System Outfall M-004

(M-Area Liquid Effluent Treatment Facility)-Pemit SC#OOOOl75.a,b

DMRe results

TE
I

Parameter Unitsc permit Iimitsd Minimumf Maximumf

. . ... ,
pti

Nitrate (as N)

Phosphate

Suspended solids

Oil and Grease

Uranium

Lead

h’ickel

Silver

Chromium

Aluminum

Copper

Zinc

Cyanide

Cadmium

Gross Alpha Radioactivity

Nonvolatile (dissolved) Beta
Radioactivity

Tritium

mg/L

ma

mti

mg/L

m8/L

mgiL

mg/L

mg/L

mg~

mglL

mg/L

mglL

mti

mg/L

pCiiL

pCi/L

pCilL

6.O-10.Og

RRh

RR

31/60i

RR

RR

o.43/o.69i

1.2312.46i

o.oo9/o.oi8i

0.62/1.24i

3.2/6.43i

o.21/o.42i

0.32/O.64i

o.62/l.24i

o.05/o,li

. . . . . . . . . . J

. . . . . . . . . . j

. . . . . . . . . . j

6.8 7.8

51.1 1,700

0.238 17.3

1 14

<1 11.9

<0.02 0.128

<0.0012 0.0225

<0.012 <0.3

<0.0005 @.0025

<0.02 <0.1

<0.05 ].3

<0.004 0.03

<0.0I 0,085

<0,005 <0.005

<0.01 <0.05

0.306k 4.ggk

o.408k s.qgk

qoqk 1,560k

a. Source: Amett ( 1994),
b. Parameters are those “DOEroutinely measures as a regulatory requirement or as a part of ongoing monitoring

programs.
c. mg/L = milligrams per liter; a measure of concentration equivalent to the weightivolume ratio,

pCiiL = picocuries per liter; a unit of radioactivity; one trillionth of a curie.
d. Limits imposed by sCDHEC NPDES Permit SC#OOOOl75.
e. 1993 results reported to SCDHEC on the monthly Discharge Monitoring Report (DMR),
f. The minimum concentration was the minimum concentration found in samples analyzed in 1993, The

muimum concentration is the highest single result found during the 1993 sampling events,
g. First number is the minimum acceptable pH while the second number is the maximum acceptable pH.
h. RR=measure mrdreport.
i, First number represents thedai)y average limit whllethe second number represents thedaily maximum limit.
j. Radioactive limits are”oti”cJuded onthe NPDES Permit.
k. Collected nearthe mouth of Tim,s Branch, downstream of M. Area.
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Table E.1-2. 1993 analfiical data for National Pollutant Discharge Elimination System Outfall H-O 16

(F/H-Area Effluent Treatment Facili&)-Permit SC#OOOO175,a,b

DMRe results

Parameters Unitsc permit Iimitsd Minimumf Maximumf

PH Standard 6.O-9.Og 6,4 9.0

Temperature

BOD5

Nitrate (as N)

Ammonia as Nitrogen

Suspended Solids

Oil and Grease

Uranium

Lead

Nickel

Mercury

Aluminum

Copper

Zinc

Manganese

Total Chlorine

Gross Alpha Radioactivity

Nonvolatile (dissolved) Beta
Radioactivity

Tritium

S!i’ontium-89,90

UraniumlPlutOnium

units

“c

mg/L

mti

m@

m&

mfl
mg/L

mti
mg/L

mti
mg/L

mg/L

mg/L

mg/L

mg/L

mw’L
pCi/L

pCi/L

pCi~

pCilL

pCilL

32.2

2oi40h,i

RRi

20/RR

30/60i

Iollsi

P.R

0.29/O.58i

RR

o.045/o.175i

1.71D.77i

RR

1.45/2.07i

1.4812,61i

RR

RR
.. . .. . k

. . .. . . k

.. . ..-. k

. .. . .. . k

. .. ..-. k

14

<1

1.78

<0.01
<1

<1

<0.02

<0.0005

<0.03

<0.000 I

<0.02

<0.05

<0.01

<0.01

<0.005

<0.01

o.s3h

0.497h

607h

<DLI

<DL

30

5

66

0.15

2

Io.1

<0.1

0.0094

<0.05

<0.0005

<0.03

0.053

0.013

0.414

0.0343

0.37

3.9oh

3.94h

Iz,zooh

0.783h

0.298h

a. Source: Amett (1994).
b, Parameters are those DOE routinely measures as a regulatory requirement or as a pan of ongoing monitoring

c.

d.
e.
f.

g
h.
i.

j.
k.

programs.
mg/L= milligrams per Iiteq a measure of concentration equivalent to the weigh~volume ratio.
pCiL= picocuries per liter; a unit of radioactivity; one trillionth ofa curie.
Limits imposed by the SCDHEC NPDES Permit SC#OOOO175.
1993 results reported to SCDHEC on the monthly Discharge Monitoring Report (DMR),
me minimum concentration is the minimum concentration found in samples analyzed in 1993. The maximum
concentration is the highest single result found during the 1993 sampling events.
First number is the minimum acceptable pH while the second number is the maximum acceptable PH.
Collected downstream of Outfall H-O16 on Upper Three Runs near Road C.
First number represents the monthly average limit while the second number represents the daily maximum
limit.
RR= measure and repmt.
Radioactive limits are not included on the NPDES Permit,

1. cDL = arral~ical result less than the test procedure detection limit.
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TE I Table E.1-3. Water quality in Beaver Creek Dam on SRS (calendar year 1992).a,b

Parameter Unit of measurec MCLd,e or DCGf Minimumg Maximumg
Aluminum mti o.05-o,zh 3.59
Ammonia

4.14
md NAi,j 0.048

Cadmium
0.40

m8/L o.oo5d
Calcium

<0.00004 0.0025
mglL NA 2.6g 4.41

Cesium-137 pcfi 120
Chloride mti 250h 2.4
Chromium mgiL old
Copper

<0.0004
mti 1.3k <0.0004

Dissolved oxygen mg/L >5,01 5.8
Fecal coliform Colonies per 100 ml 1,0001 3
Gross alpha radioactivity pCi/L ]5d <DL
Iron mgiL o.3h 0.567
Lead mti o.o15k <0.0004
Magnesium mg/L NA I.02
Manganese mti o,osh <0.0004
Nickel mti o.ld,e <0.0004
Nonvolatile (dissolved) beta pCilL 50d 0.5

radioactivity
PH pH units 6.5-S.5h 6.2
Phosphate mti NA
Sodium

<0.01
mg/L NA

Sulfate
3.83

mg/L 2soh 3.98
Suspended solids mgiL NA 1.0
Temperature “c 32.2m 14.5
Tritium pCiiL 20,000d,e 0.05
Zinc mglL 5h <0.0004

g.6
0.0668
0,014
loo
22
1.15
3.81
0.015
1.82
0.412
0.015
5.8

7.6
1.5
10.6
13.1
31.8
34
228
0.017

c,

d.

e.
f.

g.

Sources: Wike et al. (1994); Cummins, Martin, and Todd (1991).
Parameters are those DOE routinely measures as a regulatory requirement or as part of ongoing monitoring
progrmrrs.

mglL = milligrams per liter a measure ofconcerrtration equivalent to the weighVvolume ratio.
pCi/L = picocuries per lite~ a picocurie is a unit of radioactivity; one trillionth of a curie.
Maximum Contaminant Level (MCL), EPA National Primary Drinking Water Standards (40 CFR Part 14I).
See glossary.
Maximum Contaminant Level, SCDHEC ( 1976). See glossary.
DOE Derived Concentration Guides (DCGS) for water (DC)E Order 5400,5). DCG values are based on
committed effective doses of 4 millirem per year for consistency with drinking water MCL of 4 millirem per
year. See glossary.
Minimum concentrations of samples taken at the downstream monitoring station, The maximum listed
concentration is the highest single result found during one sampling event. Less than (<) indicates
concentration below analysis detection limit (DL),
Secondary Maximum Co~taminant Level (SMCL), EPA National Secondary Drinking Water Regulations
(40 CFR Part 143).
NA = none applicable.

h,

i.
j. Depends on pH and temperature.
k. Action level for lead and copper.

1. WQS = water quality starrdard, See glossary.
m. Shall not exceed weekly average of 32.20c (90°F) after mixing nor rise more than 2.8°C (5”F) in 1 week unless

appropriate temperature criterion mixing zone has been established.
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Table E.1-4. Water quality in Foutmile Branch on SRS (calendar year 1993).a,b

Parameter Unit of measurec MCLd,e or DCGf Minimumg Mmimumg
Aluminum m& o.os-o.2h 0,08 0.34
Ammonia mti
Cadmium mm
Calcium m81L
Cesium-137 pCiiL
Chemical oxygen demand mm
Chloride mti
Chromium mti
Copper mti
Dissolved oxygen mti
Fecal colifom Colonies per 100 ml
Gross alpha radioactivity pCi/L
Iron mti
Lead mfl
Magnesium mglL
Manganese mti
Mercu~ mti
Nickel mti
Nitrite~itratc (m ndrogcn) m@
Nonvolatile (dissolved) beta pCi/L

radioactivity
pH pH units
Phosphate mti
Sodium mti
Strontium-89/90 pCi/L
Sulfate mfl
Suspended solids mg/L
Temperature “c
Total dissolved solids mti
Tritium pCi/L

Zinc mglL

a. Source: Amen( 1994).
b. Parameters arethose DOEroutinely me%ures asaregulatov requirement oraspan ofongoing monitoring programs.
c. mti=milligrams PerliteK ameasure OfConcentration equivalent to the wcightivcdume ratio.

pCi~ = picocuries per Iite&a picocurie is a unit of radioactivity; one trillionth of a curie.
d. Minimum Contaminant Level (MCL), EPA National Prim~Drinking Water Sta"dwds(40 CFRPwl4l).

See glossary.
e. Maximum Contanrinant Level, SCDHEC(1976). See glossary.
f. DOE Derived Concentration Guides (DCGs)for water (DOE Order 54OO.5). DCGvalues are based on committed effective

doses of4millirem perycarfor consistency withdrinking water MCLof4millirem peryew. Seeglossary.
g. Minimum concentrations ofsmples taken atthedownstrem monitoring station. Themaximum listed concentration is the

highest single result found during one sampling evc”t.
h. Second~Maimum Contaminmt Level (SMCL), EPA National SecondaW Drinking Water Regulations

(40 CFR Part 143).
i.

j.
k.
1.
m
n.

—

NAi~

O.oosd
NA
120
NA
2soh

old
1,31

>s.om
I ,ooom
I~d

o,3h

0.0151
NA
o.05h
o.oo2 d.,
Old
]od
5od

6.5-8.5h
NA
NA

250h
NA
32.2.
sooh

20,000d,e
Sh

NDk

ND
2.24
8.44
ND
2
ND
ND

6.4
23
0.073
0.364
ND
0,565
0,079
ND
ND
1.42
20.5

5,7

ND
6.29
10.3
4
2
10
40
33,600
ND

0.04
ND

3.35
19.4
ND
5
ND
ND
11.3
440
2.68
Lt4

0.003
0.636
0.104
ND
ND
2.85
43.5

7.7
ND
10.6
15.3
9
9
25.5
78
68,9oo
0.011

NA = none applicable.
Depends on pH and temperature,
ND= none detected.
Action level for lead and copper.
WQS=waterquality standard. Seegloss~.
Shall not exceed weekly average of 32.2°C (90”F) after mixing nor rise more than 2.8°C (5”F) in I week unless appropriate
temperature criterion mixing zone ha been established.

I TE
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Table E,I-S. Water quality in Pen Branch on SRS (calendar year 1993).a,b

Parameter Unit of measurec MCLd,eor DCGr Minimumg Maximumg
Aluminum mti o.05-o.2h 0.096 0.398
Ammonia

Cadmium
Calcium
Chemical oxygen demand
Chloride
Chromium
Copper

Dissolved oxygen
Fecal colifornr

Gross alpha radioactivity
Iron
Lead

Magnesium
Manganese
Mercury
Nickel
Ni[riteiNitrate (as nitrogen)
Nonvolatile (dissolved) beta

radioactivi~
pH
Phosphate
Sodium
Strontium-89190
Sulfate
Suspended sotids
Temperature
Total dissolved solids
Tritium

Zinc

a.
b.
c,

mti

mti
mti
mti
mfl
mg/L

mti
mti
Colonies per 100 ml

pCi/3.

mfl

mfl
mti
mfi
mti
msA

m@
pciJL

pH units
mglL

mti
pCi/L
m8/L

mfl
“c
m8/L

pCilf.

NAiJ
o.oosd
NA
NA
250h
old
1.3[

>5.om
I ,ooom
15d

o.3h

0.0151
NA
o.05h
o.oo2d,e
aid
, od
sod

6.5-8.5h
NA
NA

2$oh
NA
32.2~
sooh
20,000d,e
5h

NJJk

ND
0.976
ND
3
ND

0.041
6.3

18

<DLn
0.361
ND

0.71
0.038
ND
ND

0.15
0.368

5.9
ND
3.49
<DL
4
2
10.3
42
17,200
ND

0.09
ND

5.03
ND
10

ND
0.098
10.6

320
1.27
0.705

0.002
1.08
0.096
ND
ND
0.26

2.86

7.8
0.04
9.35
0.49
7

12
26.5
79

65,000
0.012

Source: Amcrt ( 1994),
Pzmeters are those DOE routinely measures as a regulato~ rcq”irement or ~ part of ongoing monitoring programs

~ti = milligr~s per liteL a measure of concentration equivalentto the weightfvolumeratio.

d.

e.
f.

g.

h.

i.

j.
k.
1.
m. WQS = water quality standard. See glossary.
n. Less than (<) indicates co”ce”tration below analysis detection limit (DL),
o. Shall not exceed weekly average of 32.2°C (90°F) after mixin8 nor rise more than 2.g”C (5°F) i“ 1 wmk unless appropriate

temperature criterion mixing zr,”e has been established.

pCilL = picocurics per liter; a picocurie is a unit of radioactivity; one trillionth of a curie.
Maximum Contmi”tt”t Level (MCL), EPA National Primary Drinking Waler Standards ( 40 CFR Part 141),
See glossary.
Maximum Contaminant Level, SCDEIEC ( 1976). See glossaty.
DOE Derived Concentration Guides (DCGS) for water (DOE Order 5400.5). DCG values are based on committed effective
doses of 4 milfirem per year for consistencywith dri”klng water MCL of 4 millirem per yea. See glossq.
Minimum concentrations of samples taken at the downstream monitoring sta,tion, Tbe maximum listed concentration is the
highest single result found during one sampling event.
Secondary Maximum Co”taminartt Level (SMCL). EPA National Secondq Drinking Water Regulations
(40 CFR Part 143).
NA = none applicable.
Depends on pH and temperature.
ND = none detected,
Action level for lead and copper,
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Table E.1-6. Water quality in Steel Creek on SRS (calendar year 1993).a,b I TE

Parameter Uni[ ofmeasurec MCLd,eor DCGf
Aluminum

Minimumg Maximumg

mti o.os-o.2h NDi 0.138
Ammonia mfi
Cadmium
Calcium
Cesium- I37
Chemical oxygen demand
Chloride

Chromium

COpWr
Dissolved oxygen
Fecal colifonn
Gross alpha radioactivity
Iron
Lead
Magnesium
Mangmese
Mercury
Nickel
NitriteNitrate (m nitrogen)
Nonvolatile (dissolved) beta

radioactivity
PH
Phosphate
Sodium
StrOntium.90
Sulfate
Suspended solids
Temperature
Total dissolved solids
Tritium
Zinc

mti
pCi/L

mti
mti
mm
mti
mti
Colonies per 100 ml
pCi/L

mti
m@
mti
mti
mti
mm
mti
pCiiL

pH units

mti
mti
pCiiL

mfl
mti
“c

mti
pca

mti

Nti>k

o.oosd
NA
120
NA
2soh
o,fd
1.31

>5.om
I ,ooom
15d

o.3h
0.0151
NA
o.osk
o.oozd,e
old
Iod
5od

6.5-8.5h
NA
NA
8f

250h
NA
32.2.
sooh
zo,oood.e
5h

ND
ND

1.92
3.75
ND
4

ND
ND
6.4
2

<DLn
0.053
ND
0.947
ND
ND
ND
ND
0.688

5.9
ND
5.44
<DL
4
ND
10,2
39
4,130
ND

0.05
ND
2.28
3.75
ND
9
ND
ND
11.4
142
I .22

0.224
0.004
1.16
0.024
ND
ND
o.f7
2.79

7.9
ND
8.53
0.818
6,
5
29.6
67
6,200
0.014

. . Source: Amett (1994).
b. Parameters =e those DOE routinely measures as a regulatory requirement or as pan of ongoing monitoring programs
c. mfl = milligr~s Per liter; a me~ure of concentrationequivalent to the weigh tlvolume ratio.

PCW = picocuries per Iiteq a picocuries is a unit of radioactiviW, one trillionth of a curie,
d. Maximum Contantinant Level (MCL), EPA National Primary Drinking Water Standards (40 CFR Pan 141).

See elossarv.
e.
f

s

h.

i.

j.

u.

Maximum Contaminant Level, SCDHEC ( 1976). See gloss~.
DOE Derived Concentration Guides (DCGS) for water (DOE Order 5400.5). DCG values are based on committed effective
doses of 4 millirem per ye= for consistency with drinking water MCL of 4 millirem per yew. See glossary.
Minimum concentrations of samples taken at the dow”strem monitoring station, The maximum listed concentration is fie
highest single result found during one sampling event.
Secondaty Maximum Contaminant Level (SMCL), EPA National Secondq Drinking Water Regulations
(40 CFR Pm 143).
ND= none detected.
NA = none applicable.
Depends on PH and temperature.
Action level for lead and copper.
WQS=waterquality standard. Seeglossaty

k.
1.
m.
n. Lessthm (<)indicates concentration below"malysis detection limit (DL).
o. Shall notcxceedwcekly average of32.2"C (9OoF)afiermixing norrise morcthm 2.8oC(5oF)inl week unless appropriate

temperature criterion mixing zone has been established.
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Table E.I-7. Water quality in Lower Three Runs on SRS (calendar year 1993).a,b

Parameter Unit of measurec MCLd,e or DCGf Minimumg Maximumg

Aluminum mglL o.05-o.2h NDi 0.092

Ammonia
Cadmium
Calcium
Chemical oxygen demand
Chloride
Chromium

Copper
Dissolved oxygen

Fecal coliforrn
Gross alpha radioactivity

Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Nitrite~itrate (m nitrogen)
Nonvolatile (dissolved) beta

radioactivity
pH

Phosphate
Sodium
StrOntium-90

Sulfate
Suspended solids
Temperature
Total dissolved solids
Tritium

Zinc

—
a.
b.
c.

d.

g

h.

i.

j.
k,
1.
m.
n.
0.

mfi
mglL

mti
mglL

mti
tns/L

mti

mti
pCi/L

mti

mti
trrsIL

m&
mg~

mti
mti

mti
pCi/L

pH units

mti
m&
pCi/L

mfi
mti
Oc

mti
pCi/L

mti

NAj,k

o.oosd
NA
NA
250h
old
1.31

>5 .om
I,ooom
15d

o.3h

0.0151
NA
o.05h
o.oo2dse
old
t od
5od

6.5-8.5h
NA
NA
8f

2soh
NA
32.20
5ooh

20,000d,c
5h

ND
ND

5.63
ND
3
ND

ND
6.7
72

<DLn
0.138
ND

0.553
ND

ND
ND
ND
1.16

5.9
ND
1.97
<DL

2
ND
10.3
33
131
ND

0.06

ND
12.8
ND
5

ND
ND
10.2

12,200
0.69

0.275
0.002
0.79
0.024
ND
ND

0.18
3.43

7.5
ND
2.98
0.048
4
10
26.0
69
907
0.031

Source: Amett ( 1994).
Pwameters are those DOE routinely measures as a regulatory requirement or as part of on80ing monitoring programs
mg/L = milligrams per liter, a measure of concentration equivalent to the weightf volume ratio.
pCi/L = picocuries per Iitec a picocurie is a unit of radioactivity; one trillionth of a curie.
Maximum Contaminant Level (MCL), EPA National Primary Drinking Water Standards (40 CFR Part 141).
See glossa~.
Maximum Contaminant Level, SCDHEC (1976). See glossary.
DOE Derived Concentration Guides (DCGS) for water (DOE 5400.5). DCG values are hased on committed effective doses. .
of 4 millirem per year for consisterrq with drinking water MCL of 4“millirem per year. See glossm.
Minimum concentrations of samples taken at the downstream monitoring station. The maximum listed concentration is the
highest single result found during one sampling event:
Secondary Maximum Contaminant Level (SMCL), EPA National Secondary Drinking Water Regulations
(40 CFR Part 143).
ND= none detected.
NA = none applicable.
Depends on pH and tempcrat”re.
Action level for lead and copper.
WQS = water quality standard. See gloss~.
Less than (<) indicates co”ce”tratio” below analysis detection limit (DL).
Shall not exceed weekly average of 32.2°C (90”F) after mixing nor rise more than 2.8°C [5”F) in I week unless appropriate
temperat”rc criterion mixing ZO”Chas bee” established.
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SECTION 2

AIR QUALITY
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TE I Table E.2.1. Results of SRS modeling for toxic air pollutants (micrograms per cubic meter of air).a,b

Concentration
Maximum allowable at SRS bounday Percent of

Pollutant concentration (pg/m3) (p~m’) standardc

Lnw Toxicity CategoVTC

Acetonitrile 1,750.00 0.00018 0,00
Ammonium Chloride 250,00 0.02379 0.01

Antimony 2.50 0.00112 0.04

Chlorine 75.00 7.63023 10.17

Cyanide 125,00 0.00000 0.00

Ethanolamine 200.00 0.00101 0.00

Formic Acid 225.00 2.41990 1.08

Furfural 200,00 0.00180 0.00
Hydrochloric Acid (Hydrogen 175,00 1.05622 0.60
Chloride)

Hydrogen Cyanide 250.00 0.12935 0.05

Methyl Ethyl Ketone (2-Butone) 14,750.00 5.12159 0.03

Methyl Methacrylate 10,250.00 0.00002 0.00

Methylene Chloride 8,750.00 10.46781 0.12

Methyl Tert-Butyl Ether (d) 0.49390 NAe

Naphthalene 1,250.00 0.00452 0.00

Nitric Acid 125,00 50.95952 40.77

Phosphoric Acid 25.00 0.46236 1.85

Styrene 5,325.00 0.00079 0.00

Trichloroethylene 6,750.00 6.43130 0.10

Moderate Toxicity Category

Acetaldehyde 1,800.00 0.00180 0.00
Ac~lamide 0.30 0.00180 0.60

Aldicarb 6.00 0.00737 0.12

Cresol 220.00 0.00180 0.00
Cumene 9.00 0.00110 0,01

p-Dschlorobenzene 4>500.00 0.00180 0.00
Dietharraolamine 129,00 0.00364 0,00
Dioctyl Phthalate 50.00 0.02569 0,05

Ethyl Benzene 4,350.00 0.58773 0.01
Ethyl Chloride 26,400.00 0.00007 0.00

Ethylene Dibromide 770.00 0.00180 0.00
Fufiryl Alcohol 400.00 0.00037 0.00
1,6-Diisocyanatehexamethylene 0.34 0.00110 0.32
Hydrogen Sulfide 140,00 0.20149 0.14
Hydroquinone 20.00 0.00010 0,00

Isophorone 250.00 0.00154 0.00
Maleic Anbydride 10.00 0.00180 0.02

E-10



DOEEIS-02 17
July 1995

Table E.2-1. (continued).

Concentration
Maximum allowable at SRS boundary Percent of

Pollutant concentration (pg/m3) (pg/m3) standardc

Methyl Isobutyl Ketone 2,050.00 2.96016 0.14

Oxalic Acid 10.00 0.00026 0.00
Pentachlorophenol 5.00 0.00180 0.04
Phenol 190.00 0.02745 0.01
Phosgene (Carbonyl Chloride) 4.00 0.00180 0.05

Phosphorus (Yellow or White) 0.50 0.00013 0.03
Sodium Hydroxide 20.00 0.00940 0.0s
SulfuricAcid 10,00 0.00951 0.10
Te@achloroethylene 3,350.00 2.00935 0.06
Xylene 4,350.00 39.36740 0.90
m-Xylene 4,350.00 0.00180 0.00
0-Xylene 4,350.00 0.00181 0.00
p-Xylene 4,350.00 0.00180 0.00

High Toxicity Category

Acetophenone (d) 0.00180 NA
Acrolein

Acrylic Acid

Acrylonitrile

Aniline

Arsenic

Benzene

Benzidine

Benzotrichloride

Benzyl Chlnride

Beryllium

Biphenyl

Bis (chloromethyl) Ether

Bromofmm

Cadmium Oxide

Cadmium

Carbon Disulfide

Carbon Tetrachloride

Catechol

Chlordane

Chlorobenzene

Chlorofom

Chloromethyl Methyl Ether

Cobalt

2,4-Dichlovhenoxy Acetic Acid

1,25

147.50

22.50

50,00
I.00

150.00
(d)

300.00
25.00
0.01
6.00
0.03

25.85
0.25
0.25

150.00
150.00
297.00

2.5o
1,725.00
250.00

(d)
0.25

50.00

0.01585

0.00182

0.01646

0.00180

0.00 I91

31.71134

0.00180

0.00180

0.00180

0.00138

0.00180

0.00475

0.02136

0.00028

0.00209

0.00009
0.00181

4.95658

0.00180

0.20628

0.00180

1.27

0.00

0.07

0.00

0.19

21.14

NA

0.00

0.01

0.00

0.02

6.00

0.02

8.54

0.11

0.00

0.00

0.00

0,07

0.00

1.98

NA

82.51

0.00
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Table E.2-1. (continued).

Concentration
Moximum allowable at SRS boundary Percent of

Pollutant concentration (wg/m3) (ptim3) standardc

Dibutyl Phthalate 25.00

3,3-Dicblorobenzidine 0.15

1,3-Dicbloropropene 7,00

Diethyl Phthalate 25.00

3,3-Dimetboxybenzidene 0.30

3,3-Dimethylbenzidine (d)

Dimethylfomamide 149.50

Dimethyl Phthalate 25,00

Dimethyl Sulfate 2.50

2,4-Dinitrophenol (d)

2,4-Dinitrotoluene 1.50

Dioxane 450,00

1,2-Diphenyl Hydrazine (d)

Epichlorohydrin 50,00

1,2-Butylene Oxide (d)

Ethylene Dichloride 200,00
Ethylene Glycol 650.00

Ethylene Oxide 10.00

Ethylene Thiourea (d)

Ethylenimine 5.00

1,I-Dichloroethane 2,025.00

Formaldehyde 7.50

Glycol Ethers (d)

Heptachlor 2.50

Hexachlorobenzene (d)

Hexachlorobutadiene 1.20

Hexachlorocylopentadiene 0.50

Hexachloroethane 48.50

Hexachloronapthalene I .00

Hexane 200.00

Hydr=ine 0.50

Lindane 2,50

Manganese Oxide 25.00

Manganese 25.00

Mercury 0.25

Methyl Alcohol 1,310.00
Methoxychlor 50.00
Methyl Bromide 100.00

Methyl Chloride 515.00

0.13246

0.00180

0.00208
0.00000
0.00180
0.00180
0.00024
0.00180
0.00180
0.00180
0.00180
0.00184
0.00180
0.00180
0.00877
0,00183
0.19536
0.00180
0.00180
0.01802
0.00116
0.00269
0.00031
0.00737
0.00180
0.00180
0.00180
0.00180
0.00000
0.20551
0.00180
0.00180
0.00066
0.82129
0.01393
2.87804
0.00180
0.00158
0.00200

0.53

1.20

0,03

0.00

0.60

NA

0.00

0.01

0.07

NA

0.12

0.00

NA

0.00

NA

0.00

0.03

0.02

NA

0.36

0.00

0.04

NA

0.29

NA

0,15

0.36

0.00

0.00

0.10

0.36

0.07

0.00

3.29

5.57

0.22

0,00

0.00

0.00
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Table E.Z-l. (continued),

Concennation
Maximum allowable at SRS boundary Percent of

Pollutant concentration (pg/m3) (y~m’) standardc

1,1,l-Trichloroetbane 9,550.00 80.83216 0.85

Methyl Hydrazine

Methyl Iodide

Curene

Nickel oxide

Nickel

Nitrobe”zene

p-Nitrophenol

2.Nitropropme

Parathion

Pentachloronitrobenzene

Phthalic Anbydride

Polycyclic Organic Matter

Propylene Dichloride

Selenium

Tetrachlorinated Dibenzo-p-Dioxins

1,1,2,2-Tetrachloroethane

Toluene

Toxaphene

1,1,2-Trichloroethane

2,4,6 .Trichlorophenol

Triethykunine

Vinyl Acetate

Vinyl Chloride

1,I-Dichloroethylene

1.7s

58.00

1.10

5.00

0.50

25.00

0.00

182,00

0.50

(d)

30.30

160.00

1,750.00

I .00

0.00

35.00

200.00

2.50

273.00

(d)

207.00

176.00

50.00

99.00

0.00180

0.00180

0.00180

0.00183

0.27106

0.00314

0.00180

0.00180

0.00737

0.00180

0.00180

0.00000

0.00079

0.00000

0.00000

0.00208

9.27688

0.00737

0.01646

0.00180

0.00010

0.05518

0.00183

0.00180

0.10

0,00

0.16

0.04

54.21

0.01

NA

0,00

1.47

NA

0.01

0.00

0,00

0.00

NA

0.01

0.46

0.29

0.01

NA

0.00

0.03

0.00

0.00

a. Source: WSRC (1993).
b. Concentrations are based on maximum potential emissions

c. Percent of standard =
Concentration at SRS boundary , ~O.

Maximum allowable concentration

d. No standard established by regulatory agency.
e. NA - not applicable.
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Table E.2-2. Comparison of potential worker annual exposure to OSHA permissible exposure limits

under alternative A (micrograms per cubic meter of air).a

I Expected forecast Minimum forecast Maximum forecast
receptor locations receptor locations receptor locations

I

OSHA 100 640 I00 640 I00 640

Pollutant PELb metersc meters meters meters meters meters

M-Area Vendor
Nitrogen dioxide 9,000

Sulfur dioxide I.3X104

PMIOd 5,000

Bldg. 645-N (hazardous waste storage)
Total suspended 1.5.104

particulate
PMIO 5,000

Bldg. 645-2N (mixed waste storage)
Total suspended 1.5.104

particulate
PM1o 5,000

Soil sort facilities
Total suspended I,5X104

pmticulates
PM1o 5,000

(Four) new solvent tanks
Vinyl chloride 2,600
1,1 Dichlornethmre NIAe
Methyl ethyl Ketone 5.9X105
Chloroform 9,780
Carbon tetrachloride 1,26x104
Benzene 3,250
1.2 Dichloroethane NIA
Trichloroethane 2.7x105
Tetrachloroethy lene I.7X105
Chlombenzene 3.5.105

certification facility

Vinyl chloride
1,I Dichloroethane

Methyl ethyl ketone
Chloroform
Carbon tetrachloride
Benzene
1,2 Dicbloroethane
Trichloroethane

Tetrachloroethy lene
Chlombenzene

Containment building
Total suspended

particulate
PMIO

2,600
NIA

5.9.105
9,780
1.26x104
3,250
NIA

2.7.105

1.7.105

3.5.105

1.5.104

5,000

37.45
1.65
1.97

25.13

8.79

6.60

2.32

11.00

3.84

5.08
0.38

22.00
2.36
0.19

3.08
0.}3
0.12
0.03

0.02

0.02
0,00 I
0,07

0,o1

5.6xl&
0.009

3.8x10-

3.6x10-
7,9.10-

5.0.10-

4.34

4,34

43.70
1.92
2.30

10.56

3.70

2.78

0.97

4.63

1.61

3.95
0.30

17.11

1.84
0.15

2.40
0.10
0.09

0.02
0.01

0.01

9.8xl O
0.06
0.01

4.8xlO
0.008
3.2xl O

3,1.10

6.8.10
4.3.10

2.64

2.64

37.45
1.65

1,97

13,10

4.49

I ,7t7

0.62

0.31

0.11

3.78
0.29

16.39
1.76
0.14
2,29
0.09
0.09
0.02

0.01

0.01

43.70
1.92
2.30

5.51

1.89

0,75

0.26

0.13

0.05

2.94
0.22

12.75
1.37
0.11
1.78
0.07
0.07
0.02
0.01

0.01
8.1x IO 7.0x IO-4
0.05 0,04
0.01 0,00
4,0.10 3,5XI0-4
0.007 0,006
2.7.10 2.3x10-4

2.5x Io 2,2x1 o-4

5.6xl O 4.8x1 O-5
3.5XI0 3.0.10-5

2.28 1.38

2.28 1.38

37.45
1.65
1.97

41.28

14,54

32.84

11.50

54.74

1.92

4.29
0.33

18.61

2.00
0.16

2.6;
0.11
0.10

0.02
0.01

0.39
0.30
1,70

0.18
0.015

0.237
0.010
0.009

0.002
0.001

15.41

15.41

43.70
1.92

2.30

17.36

6.11

!3.81

4.84

23.02

0.81

3.34
0.25

14.48

1.56
0.13
2.03
0.08
0.08

0.02
0.01

0.34
0.25

1.46
0.16
0.013

0.204
0.008
0.008

0.002

0.001

9.36

9.36
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Table E.2-2. (continued).

Expected forecast Minimum forecast Maximum forecast
receptor locations receptor locations receptor locations

OSHA 100 640 100 640 I00 640
Pollutant PELb metersc meters meters meters meters meters

Vinyl chloride 2,600 0.24 0.15
1,1 Dichloroetbane

0.13 0.08 1,08 0.66
NIA 0.02 0.01 0.01 0.01 0.08 0.05

Methyl ethyl ketone 5.9.105 26.40 16.04 25.46 15.47 32.38 19.68

Chloroform 9,780 0.11 0.07 0.06 0.04 0.50 0.31
Carbon tetrachlnride 1.26x I04 0.01 0.01 0,005 0.003 0.04 0.02

Benzene 3,250 0.15 0.08
1,2 Dichloroethane

0.06 0.04 0.66 0,40

NIA 0.006 0.004 0.003 0.002 0.03 0,02
Trichloroethane 2.7x I05 0.006 0.004 0.003 0.002 0.03 0.02
Tetrachloroethylene 1.7.105 0.001 7.4.10- 5.4.10 3.3.10 0.006 0.003

Chlorobenzene 3.5XI05 7.6x lP’t 4.6xl& 3.4.10 2.1.10 0,004 0.002

a. Source: NIOSH (1990).
h, OSHAPEL -Occupational SafeVand Health Atiinistration Pemissible Exposure Limits
c. Toconvert to feetmultiply by 3.281.
d. Particulate matter less than 10microns in diameter.

TC
TE

e, Not Applicable -No OSHAPEL resigned -Exposure should bekeptm low as possible.
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Table E.2-3. Comparison ofpotential worker exposure to OS~pemissible exposure limits under

alternative C (micrograms per cubic meter of air).a

I Expected forecast Minimum forecast Maximum forecast

I receptor locations receptor locations receptor locations

OSHA 100 640 100 640 100 640
I Faci*ity/Pollutant PELb metersc meters meters meters meters meters

IM-Area Vendor
Nitrogen dioxide 9,000
Sulfur dioxide 1,3XI04

I PM,~d 5,000

Bldg. 645-2N (mixed waste storage)
Total suspended 15,000
parriculates

I PM)o 5,000

Soil sofi facilities
Total suspended 15,000
parriculates
PMIO 5,000

(Four) new solvent tanks
Vinyl chloride 2,6oO
1,1 Dicbloroethane N/Ae
Methyl ethyl ketone 5.9.105
Chloroform 9,780
Carbon tetrachloride 1.26x I04
Benzene 3,250
1,2 Dichloroethane NIA
Trichlorocthane 2.7x I05
Tetrachloroetby lene 1,7.105
Cblorobenzene 3.5.105

Tramuranic waste cbaracterizationl
certification facility

Vinyl chloride
1,1 Dichloroetbane
Methyl ethyl ketone

Chloroform
Carbon tctrachloride

Benzene
1,2 Dichloroetbane

Trichloroethane

Tetracbloroetby lene

Chtorobenzene

Containment building
Vitryl chloride
1,1 Dichloroethane
Methyl ethyl ketone

Chloroform
Carbon tetrachloride

Benzene
1,2 Dicbloroethane

Trichlorocthane

Tetracbloroetby Ienc

Chlombenzene

2,600
NIA

5.9xlo5
9,780

1.26x I04
3,250
NIA

2.7.105

1.7.105

3.5.105

2,600
NIA

5.9.105
9,78o

1.26x I04
3,250
NIA

2.7x I05

1.7.105

3.5x J05

37.45
1.65

1.97

6.60

2.32

J5.63

5.47

3.99
0.30

17.28

1.86
0.15

2,42
0.10
0.09

0.02

0,01

o.ot5
0.001
0.065

0.007

5,6x i&4
0.009

3.7.10-4

3.5.10-4

7.9.10-5

4.9.10-5

0.059
0.004

24.91

0.O28
0.002

0.O36
0.001

43.70
1.92

2.3o

2.78

0.97

6.57

2.30

3.10
0.23

13.44

1.44
0.12

1.88
0.08
0.07

0.02

0.01

0.013
0.001
0.056

0.006

4.8x 10-4
0.008

3.2x10-4

3.0.10-4

6.8x 10-5

4.2x10-5

0.036
0.003

15.13

0.017
0.001

0.022

9.O.10-4
0.002

8, JX10-4 4.9.10-4

5.1.lm4 3.1.10-4

37.45
1.65

I .97

1.78

0.62

4.34

1.52

3.92
0.30

17.00

1.82
0.15

2,38
0.10
0.09

0.02

0.01

0.011
0.001
0.046

0.005

43.70
1.92

2.30

0.75

0.26

1.83

0.64

3.05
0.23

13.22

1,42
0.11

1.85
0.08
0.07

0.02

0.01

0.009
0.oo1
0.040

0.004

4.0.10-4 3.4 X1O-4
O.OO6 0.006

2.7.10-4 2.3x10-4

2.5x 10-4 2.2 X10-4

5.6x 10-5 4.8x 10-5

3.5.10-5 3.0.10-5

0.028 0.017
0.002 0.001

24.65 14.98

0.013 0.008
0.001 6.5x l&4
0.017 0.010

7.1.10-4 4.3.10-4
0,002 9.2.10-4

3.4.10-4 2.1x Iti4

2.1x1r4 1.3.10-4

37.30
1.65

I .97

32.84

11.50

75.38

26.38

4.17
0.32

18.06

1.94
0.16

2.53
0.10
0.10

0.02

0.01

0.389
0.029
1.687

0.181
0.015

0.236
0.010

0.009

0.002

0.001

0.219
0.017

26.21

0.102
0.008

0.133
0.005

0.011

0.002

0.002

43.52
1,92

2.30

13.81

4.84

31.69

11.09

3.24
0.25

14.04

1.51
0.12

1.97
0.08
0.08

0.02

0.01

0.335
0.025
1.450

0.155
0.013

0.203
0.008

0.008

0.002

0001

0.133
0.o1o

15.92

0.062
0.005

0.081
0.003

0.007

0.001

9.3x I&4
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Table E.2-3. (continued),

Expected forecast Minimum forecast Maximum forecast
receptor locations receptor locations receptor locations

OSHA 100 640 100 640 100 640
Facility/pollutant PELb metersc meters meters meters meters meters

Non-alphavitrification
Total suspended particulate 1.5x 104

PM,o

Nitrogen oxides

Sulfurdioxide
Carbon monoxide

Lead

Acetaldehyde

Acrylamide

Acrylonitrile

Arsenic pentoxide

Asbestos

Benzene

Benzidine

Bis(chlaromethy l)ether

Bromofonn

Carbon tetrachloridc

Chlordane

Ch!orofom

Cr(+6) Compounds

Fonnaidehydt

Heptachlor

Hexachlorobenzene

Hexachlorobutad iene

Hydrazine

Nickel oxide

1,t ,2,2-Telrachloroethane

1,1,2-Trichloroethane

Toxaphene

5,000

9,000

1.3.104

4.0.104
I00

1.8xI05
30

4,420

10

0.2 tihers/m3
3,250

N/A

N/A

5,000

L2x6t04
Soof
9>780
Sof

1,224

500

NIA

210f
100

I,000

7,000

4.5.104
500

Alpha vitrification
Total s“spcnded particulate 1,5.104

PMIO 5,000

Nitrogen oxides 9,000

Sulfur dioxide 1.3.104
Carbon monoxide 4.0.104
Lead 100

Asbestos 0.2 tibersim3

Nickel oxide [,000

a. Source: NIOSH (1990).

1.5.10-9 0.215

1.5.10-9 0.215

3.2x IO-9 o.478

2.OX10-1I 0.003

2.9x1o-I2 4.3.10-4

3.0.10-12 4.4.10-4

5.9.10-13 8.7.10-5

5.9.10-13 8.7xl&5

5.9.10-13 8.7x I0-5

2.9x 10-12 4.3x 10-4

6.6x10-14 9,8x1 o-6

7.1.10-11 O.olf.t

5.9.10-13 8.7x I0-5

5.9x I0-13 8.7x I0-5

5.9xl&13 8.7x I0-5

5.9x IO-13 8.7x I0-5

5.9.10-13 8.7.10-5

5.9x10-13 8.7.10-5

2.0XIO-14 2.9XIV6

5.9x IO-13 8.7x I0-5

1.5X10-J2 2.2x Im4

5.9x I0-13 8.7x I0-5

5.9x10-13 8.7x10-5

5.9x10-t3 8.7x I0-5

3.3X10-11 0.005

t.2xlo-l I 0.002

5.9.10-13 8.7x10-5

1.5X10-12 2.2x I0-4

8.2x10-lo o.t2

8.2x10-to o.12

I,8x10-9 0.27

I.lxlo-11 0002

1.6x10-12 2.4.10-4

L7x I0-12 2.45x I0-4

6.6x10-15 9.8x I0-7

3.3x I0-12 4.9x I0-4

4.4x Io-lo o.065

4.4x Io-lo o.065

9.7 XI0-10 0.143

6.1 XIO-12 9.0.10-4

8.7x I0-13 1.3x I0-4

8.9x I0-13 1.3x I0-4

3.0.10-13 4.5.10-5

3.0.10-13 4.5.10-5

3.0.10-13 4.5.10-5

1.5X10-12 2.2x I0-4

L6xl&14 2.3.10-6

3.6x 10-1I o.oft5

3.o~lo-13 4.5.10-5

3.0.10-13 4.5.l&5

3.0.10-13 4.5 X1O-5

3.0.10-13 4.5.l&5

3.OXIO-J3 4.5.10-5

3.0.10-13 4.5.10-5

I,OXIO-)4 L5x1o-6

3.0.10-13 4.5.10-5

7.6.10-13 I. IX1O-4

3.OXIO-13 4.5 XI0-5

3.o.l@13 4.5 XI0-5

3.OXIO-13 4.5.10-5

7.9x10 -12 o.oO1

6.1 XIO-IZ 8.9.10-4

3.0.10-13 4.5 XI0-5

7.6.10-13 l.lx Io-4

4,9 XIO-10 f3.07

4.9.10-10 o.fJ7

1.IXIO-9 o.16

6.8.l&12 o.oO1

9.7XIO-13 1.44.10-4

1.O.10-12 1.47.10-4

4,0 XI0-15 5.9XI(3-7

2,0x I0-12 2.93x l&4

b. OSHA PEL - Occupational Safety and Health Administration permissible exposurelimits,
c. To conven to feet multiplyby 3.281,
d. Particulate matter less thm 10microns in diameter.
e. N/A= not applicable. No OSHA PEL assigned. Exposure should be kept as low as possible.
f Tbreshcdd limit value, time-wei8hted average (ACGIH 1993).

7.2.10-9 1,056

7.2x 10-9 1,056

I,6XI0-8 2.344

I,oxlo-lo 0.015

1,4.10-11 0.002

1,5.10-11 0.002

1,3. to-12 1.9,10-4

1.3x I&12 1,9.10-4

1.3x I0-12 I.9X1O-4

6.5x I0-12 9.6x I0-4

1.8x10 -13 2.6x10-5

1.6.10-10 0.023

1.3x I0-J2 1.9.10-4

l,3x I0-12 I,9XI0-4

1.3x I0-J2 1.9.10-4

1.3x I0-12 1.9XI0-4

I,3x I0-12 1,9. to-4

t.3xlo-12 1.9.10-4

4.4x 10-t4 6.5x IO-6

1.3x I0-12 l,9xto-4

2.2.10-12 4.8x I0-4

1.3x I0-12 1.9Xl@4

t,3.lo-t2 I,9XI0-4

1.3xl&12 1.9x l&4

8,9x10-11 0.013

2.6x10-It o.oo4

1.3x I&12 1.9xl&4

3.2xlti12 4,8xl@4

2,1x I@8 3.o6

2. IxIm8 3.06

4.6x l&8 6.78

2.9xl&ll 0.004

4.IXIVII 0.01

4.2xl@ll 0.01

1.7xl&13 2,5x I0-5

8.4x10-lo o.o1

TC
TE

TE
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Table E.2-4. Comparison of potential worker exposure to OSHA permissible exposure limits under

alternative B (micrograms per cubic meter of air).a

I Expected forecast Minimum forecast Maximum forecast

TE

receptor locations receptor locations receptor locations
OSHA 100 640 100 640 100 640

Pollutmt PELb metersc meters meters meters meters meters

M-Area Vendor

TC

Nitrogen dioxide 9,000
Sulfu~ dioxide 1.3,104

PM 10d 5,000

Bldg. 645-N (hamrdous waste storage)
Total suspended paniculates 1.5.104
PMIO 5,000

Bldg. 645-2N (mixed waste storage)
Total suspended ptiiculates 15,000
PMIo 5,000

Soil sOn facilities
Total suspended particulate I5,000
PMlo 5,000

(Four) new solvent tanks
Vinyl chloride 2,600
1,1 Dichloroethane N/Ae
Methyl ethyl ketone 5.9X105
Chloroform 9,780
Carbon tetrachloride I.26x104
Benzene 3,250
1,2 Dichlorotihane 141A
Trichloroethane 2.7x I05
Tetrachloroethy lene 1.7,105
Chlombenzene 3.5.105

Transura”ic waste characteriz?.tio”l
cenification facility

Vinyl chloride
1,1 Dichloroetharre

Methyl ethyl Ketone
Chloroform
Carbon tctrachloridc
Benzene
1,2 Dichlomethanc
Tricblomethane

Tetrachloroethy lene
Chlorobenzme

Containment building
Total suspended particulate
PM, o

Vinyl chloride
1,1 Dichloroethane
Methyl ethyl Ketone
Cblorofom
Carbon tetracbloride
Benzene
1,2 Dichlomethanc
Trichloroethane

Tetrachlomctbylme
Chlorobenzene

2,600
NIA

5.9.105
9,7s0
1.26x1O4
3,250
NIA

2.7x I05
I.7.105
3.5.105

1.5.104
5,000

2,600
NIA

5.9. I05
9,780

I.26x104
3,250
NIA

2.7x I05
1,7.105

3.5.105

37.45
1.65

I ,97

25.13

8.79

6.60
2.32

10,79
3.77

4.71
0.36

20.39

2.19
0.18
2.86
0.12
0.11
0.02
0.02

0.02
0.001
0.07
0.007
5.6x10~
0.009
3.7. lo~

3,5.104
7.9.10-5
5.0. 10-s

2.96
2.96

0.17
0.01

25.77

0.08
0.01

0.10
0.004
0.004

7.8x10~

4.9.104

43,70
1.92
2.30

10.56
3.70

2.78
0,97

4,54
1.58

3.66
0.28

15.86
1.70
0.14
2.22
0.09
0.09
0.02
0.01

0.01
9.7X104
0.06
0.006
4.8x10~
0.008
3.2x10~

3.1.10-4
6,8x 10-5
4.3,10-5

1.80

1.80

0.10
0.01

15.66

0.05
0.004
0,06
0.003
0,002

4.7.10-4

3.0.104

37.45
1.65

1.97

13,10
4.49

1.78
0.62

3.39
1.19

4.28
0.32

18.56

1.99
0.16
2.60
0.11
0.1o
0.02
0.01

0.01
S.O.10-4
0.05
0.005
3.9.10-4
0.006
2,7.104
2.5x10~

5.6.10-5
3.5.10-5

1.48
1.48

0,08
0.01

25.10

0.04
0.003

0.05
0.002
0.002

3.7.104
2.3x10~

43.70
1,92

2.30

5.51
1,89

0.75
0.26

1.43
0.50

3.33
0.25

14.43
1,55
0.12
2.02
0.08
0.08

0.02
0.01

0.009
6.9x10~
0.04
0.004
3.4.10-4
0.006
2.3x10~
2.2.10-4
4.8x 10-5

3.0,10-5

0.90
0.90

0.05
15,25
0.22

0.02
0.002

0.03
0.001
0.001

2.2x I04
1.4.104

37.30
1,65

1.97

41.28
14.54

32.84
11.50

64.79
22.61

4.25
0.32

18.39
1.98
0.16
2.58
0.11
0.10

0.02
0.01

0.39
0.29
1.69

0.18
0.01
0.24
0.010
0.009
0.002

0.001

10.26
10,26

0.74
29.82

3.22
0.34
0.03
0.45
0.02
0.02

43.52
1.92

2.30

17.36
6.11

13.81
4.84

27.24
9.51

3.31
0.25

14.30
1.54
0.12
2.00
0.0s
0.08
0.02
0.01

0.33
0.25
I .45
0.16
0.01
0.20
0.008
0.008
0.002
0.001

6.23

6.23

0.45
0.03

18.12
0.21
0.02
0.27
0.01
0.01

3.9.10-3 2.4x I0-3
2.4x I0-3 I.5.1O-3

E-18



DoEiEIs-0217
July 1995

Table E.2-4. (continued),
Expectedforecast Minimumforecast Maximumforecast I
receptor locations receptOr locations receptor locations

OSHA 100 640 I00 640 100 640
Pollutant PELb metersc meters meters meters meters meters

Non-alnha vitrification
Totai susoended Darticulates 1.5x 104

5,000PMIO

Nitrogen oxides
Sulfur dioxide

Carbon monoxide
Lead
Acetaldehyde
Acrylamidc
Actylo” itrile
Arsenic pentoxide
Asbestos

Benzene
Benzidi”e
Bis(chioramethy l)ether
Bromoforrn
Carbon letrachloride
Chlordae
Chloroform
Cr(+6) CompO””ds

Fonnadelhyde
Heptachlor
Hexach[orobenzene
Hcxachlorobutadicne
Hydrazine
Nickel oxide
1,1,2,2-Tetrachloroethane
1.1.2-Trichlaroethane

Alpha vitritica[ ion
Total suspended pat’ticuiates

PMJO

Nitrogen oxides
Sulfur dioxide
Carbon monoxide
Lead
Asbestos

Nickel oxide

9,000

1.3.104
4.0.104
100

1.8.105
30
4,420
10

0.2 fiberN
~3

3,250
NIA
NIA
5,000

1.26.104
Soog
9,780

5og
1,224
500
NIA

210f
100
1,000
7,000

4.5.104
500

1.5.104
5,000

9,000

L3X104
4.0.104
100
0.2 tiberd

~3

1,000

L5.1O-9
1.5.10-9

3.4xio-9
2.1.10 -[1
3.1.10-12

3. Ix Io-12
3.8x I0-14
3.8x10-14

3.8x I0-14
1.9.10-13
1.3.10-14

4.5x 1o-I2
3.8x 10-f4
3.8x 10-f4
3.8.10-14
3.8x I0-14
3.8x1o-J4
3.8.10-14
1.3.10-15

3.8x 10-14
9.4.10-14
3.8.10-14
3.8.10-14
3.8x 1o-14
6.3x I0-12
7.5.10-13
3.8x I0-14
9.4.lo-f4

3.3.10-10

3.3.lo-ft3

7.2x10-lo
4.5.10-12

6.5x I0-13
6.6x 10-13
2.7x 10-15

1.3x1o-I2

0.23
0.23

0.50

0.003

4.5.104

4.6x10~
5.6x l&6
5,6x10~
5.6x I0-6
2.8x I0-5
1.9x I0-6

6.7x10~
5.6x IO-6
5.6.10-6
5.6x I0-6
5.6.10-6
5.6x10~
5,6x10~
1.9.10-7
5.6x I0-6
1.4.10-5
5.6.10-6
5.6.10-6
5.6x 10-6
9.3.10-4
l.1.lo~
5.6.10-6
1.4.10-5

0.05

0.05

0.11

6.7x10~
9.6.10-5
9.8x I0-5
3.9.10-7

2.O.104

no vitf
no viz.

no vit.
no vit.

no vit.
no vit.
no vit,
no vit.
no vit,
no vit.
no vit.

no vit.
no vit,
no vit.
no vit.
no vit.
no vit.
no vit.
no vit.
no vit.
no vit,
no vit.
no vlt.
no vh.
no vit.
no vit.
no vit.
no vit.

3.3.10-10

3.3.1O-10

7.2x10-lo
4,5x I0-12

6.5x 10-13
6,6x10-13
2.7.10-[5

1.3.10-12

no vit.
no vit.

no vit.
no vit.
no vit.

no vit.
no vit.
no vit.
no vit.
no vit.
no vit.

no vit.
no vit.
no vit.
no vit.
no vit.
no vit.
no vit.
no vit.
no vit.
no vit.
no vit.
no vit.
no vit.
no vit.
no vit.
no vit.
no vit.

0.05

0.05

0.11

6.lxl@4
9.6xt@5
9.8x105
3.9.l@7

2.0.104

a. Source: N1osH(I99o).
b. OSHAPEL -Occupational Safety and Health Administration Pcmissible Exposure Limits,
c. Toconvert to feet mtdtiplyby 3.281.
d. Particulate matter less than 10microns in diameter.
e. N/A= Nonapplicable. No OSHAPEL assigned. Exposure should bekeptas low as possible.
f. novit. =nonon-alpha vitrification occut’ring.
g. Threshold limit value, time-weighted average (ACGlHl993).

7.6x 10-9
7.6.10-9

1.7x I0-8
I.lxlo-lo
1.5.1o-11

1.5XI0-IJ
5.O.10-14
5.0.10-14
5.0.10-14
2.5.10-13
6.1x IO-14

6.0x IO-12
5.O.10-14
5,0.10-14
5.0.10-14
5.0.10-14
5.OXIO-14
5.0.10-!4
1.7.10-15
5.O.10-14
L3.10-13
5.0.10-14
5.O.10-14
5.0.10-!4
3. I.10-11
1.O.10-12
5.O.10-14
1.3. to13

1.2x I0-8

1.2.10-8

2.7x I0-8
L7. IWIO

2.4xIVII
2.5x IOII

9.8x I0-14

Ill
1.11
2.47
0.02

0,002
0.002

7.4x I0-6

7.4x I0-6
7.4x Io-6
3.7.10-5
9. IXIO-6

8.9x t 0~
7.4x I0-6
7.4x I0-6
7.4.104
7.4x I0-6
7.4x IO-6
7.4x I0-6
2.5x 10-7
7.4x I0-6
L8x10-5
7.4x I0-6
7.4x IO-6
7.4.10-6
4.sxio-3
L5XI0-3
7.4x I0-6
L8x10-5

1.78

1.78

3.97
0.02

0.004
0.004

1.4.10-5

4.9.10-11 0.007 I

TC
TE

TE
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Table E.2-5. Maximum SRSbounda~-line concentrations ofcarcinogens without risk factors (micrograms percubicmeter).a,b

Alternative A Alternative B Alternative C ~:
‘- m

Expected Minimum Maximum Expected Minimum Maximum Expected Minimum Maximum ~~

Dioxane

Ethylene dibromide

Ethylene dichloride

Parathion

Aniline

Cresols

Chloromethyl methyl Ether

3, 3-Dichlorobenzidene

1, 2-Diphenylbydrazine

2, 4-Dinitrotohrene

Methyl iodide

Pentacblorophenol

Benzyl chloride

a. Source: EPA (1 994).
b. Integrated Risk Information System (INS) contains EPA health risk information for Class A, B, and C (suspected, probable, and possible)

1.OE-05 1.OE-05 1.OE-05

1.6E-07 9.9E-08 1.2E-07

4.1 E-07 2.5E-07 3.1 E-07

4. IE-07 2.5E-07 3.1 E-07

4.1 E-07 2.5E-07 3. IE-07

1.6E-07 9.9E-08 1.2E-07

1.6E-07 9.9E-08 1.2E-07

1.45E-07 2.41E-08 8.77E-08

1.6E-07 9.9E-08 1.2E-07

1.6E-07 9.9E-08 1.2E-07

1.6E-07 9.9E-08 1.2E-07

1.45E-07 2.41E-08 8.77E-08

1.6E-07 9.9E-08 1.2E-07

1.OE-04 1,OE-04 1.OE-04

3.OE-05

1.4E-07

3.5E-07

3.5E-07

3.5E-07

1.4E-07

1.4E-07

1.4E-07

1.4E-07

1.4E-07

1.4E-07

1.4E-07

1.4E-07

8.OE-08

3.OE-05

6.8E-08

1.7E-07

1.7E-07

1.7E-07

6.8E-08

6.8E-08

6.8E-08

6.8E-08

6.8E-08

6.8E-08

6.8E-08

6.8E-08

4.1 E-OS

6.OE-05

1,2E-07

3.OE-07

3 ,OE-07

3.OE-07

1,2E-07

1.2E-07

1.2E-07

1,2E-07

1.2E-07

1.2E-07

1.2E-07

1.2E-07

4.4E-07

2.5E-05

4.6E-07

1.I E-06

1.lE-06

1.1E-06

4.6E-07

4,6E-07

4.6E-07

4,6E-07

4.6E-07

4.6E-07

4.6E-07

4.6E-07

4.6E-07

1.9E-05

2.4E-07

5.9E-07

5.9E-07

5.9E-07

2.4E-07

2.4E-07

2.4E-07

2.4E-07

2.4E-07

2.4E-07

2.4E-07

2.4E-07

2.4E-07

6.6E-05 ~.

1.OE-06

2.5E-06

2.5E-06

2.5E-06

1.OE-06

1.OE-06

1.OE-06

1,OE-06

1.OE-06

1,OE-06

1.OE-06

1.OE-06

1.OE-06

carcinogens.
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Table E.3-I. H@rdous waste shipments during 30-year period of interest

waste forecast AlternativeA AlternativeB

Container

AlternativeC

Min. Expb Ma.
Shipping s per Vo[ulne volume vOlume M,.. Exp. Max Min. Exp M=, Mtn. Exp. Max.

waste container truck (m3)a
(m3)

(m3) sh$pmerds shipmen& shipmenls shipments sbipmetns sbipmene sbipme.u shipmene shipmerds

ONMTE SHIPMENTSC
Inorganicdebris 90 cu. ft. box 6 4,280 8,283 11,489 280 54I 751 280 541 75I 2s0 541 75I

SOils 45 cu. fl, box 10 146,784 282,935 465,392 I I,468 22,106 36,361 1I,468 22,106 36,361 11,468 22,106 36,361

Filtcn 45 cu. R. box 1 2,267 4,285 6,495 17,71 3,348 5,074 1,771 3,348 5,074 1,771 3,348 5,074

Aq.eo.s liquids 3000 gal. truck I 8,206 35,943 38,345 714 3,142 3,376 714 3,142 3,376 714 3,142 3,376

Organicdebris 90 cu. fi. ho. I 28 28 28 II II II II II 11 II 11 Ii

Organicsludge S5gal. drum I 2,327 4,545 6,867 11,635 22,725 34.335 11,635 22,725 34,335 1!,635 22,725 34,335

Heterogeneousdebris 90 cu. fl. box 2 6,188 11,690 15,642 1,213 2,292 3,067 1,213 2,292 3,067 1,213 2,292 3,067

Lead 22.5 cu. fi bQx 1 2,764 5,266 7,725 4,339 8,267 12,127 4,339 8,267 12,127 4,339 8,267 12,127

Organic liquids 3000 gal, truck 1 2,238 4,523 6,495 197 398 572 197 398 572 197 398 572

CIF ashcretcd 55 gal. drum 48 (.) (.) (e) 72 132 198 72 132 198 55 66 73

Bulk Bulk box 1 32389 6,642 9,474 62 122 I74 62 122 I74 62 122 I74

Inorganicsludge 55 gal. drum 30 2,327 4,545 6,867 388 75s 1,145 388 758 1,145 388 758 1,145

Meta(debris 90 c“. e. box 4 7,800 14,220 20,974 ’765 1,394 2,056 765 1,394 2,056 765 1,394 2,056

Smdlrocklgravel 45 cu. fi. b., 6 19,698 38,060 62,091 2,565 4,956 8,085 2,565 4,956 8,085 2,565 4,956 8,085

Paint waste 55 gal. drum 4 2,294 4,062 6,12.? 2,S68 5,078 7,653 2.868 5,078 7,653 2,868 5,078 7,6S3

GIXSdebris 55 gd. drum 60 4,297 7,s99 12,245 358 667 1,020 358 667 1,020 358 667 1,020

~Bs 55 gal. drum I 2,437 2,437 2,280 12,185 12,185 I1,400 12,185 12,185 1I,400 12,185 12,185 I I,400

I OFFSITE Shipments

~~ I Vuio.5typsE 40 foot van 25 m3 (h) (h) (h) 8,093 14,745 24,843 7,713 14,725 23,780 6,558 1,944 9,233

TE Average daily sh[pmentsi No-Acti.n)

Hazardous waste 14 8 14 20 8 14 20 8 13 18

TC
TE

Source: RoOins (1995).
a. Cubic meters.
b. Expected wastevolume is assumed to be the same as for the no-action alternative.
c. Onsite shipments average 8 kilometers (5 miles) each.
d. CIF = Consolidated Incineration Facility. Volumes from tbe Consolidated Incineration Facility VW dependi.g on alt~mative. Source: Hess ( 1994% b, C,md d).
e. Ashcrete volume varies depending on alternative (Ashcrete is not a hazardous waste).
f. Offsite shipments average 1,609 kilometers (1,000 miles) each.
g. Offsite shipments of hazardous waste types vary depending on alternative.
b, Hazardous waste volume varies depending on alternatives.
i. Daily shipments are estimated by totaling all shipments for each alternative/forecast and dividing this sum by 30 years and 250 working days per year.



Table E.3-2. Low-level and transuranic (TRU) waste shipments during the 30-year period of interest.
wasteforecast AlternativeA AltcmativeB AlternativeC

Conminers M,., Exp.b Max
Shipping per volume volume volume M,n, EXP. Max w,”. Exp. Max. Min. Exp. Max.

Waste container truck (m3)’ (m3)
(m3) shipments $h!pm..u shipments shipm.nb shipmens shipments shipments shipments shipments

, --
ONSITE SHIPMENTS
Tritiatcdequipment 90 cu. R. box
Spentdeionizes L]”e,
LLWjob-conmld 90 cu. R.box
Offsitejob-control 90 cu. rl box
LLWequipment 90 cu. R.box
ILWjob-conrrolf 90 cu. R.box
Lo”g-livedwaste 55 g=l.drum
Tritiatedjob-control 90 cu. R.box
Low-levelsoils 45 c., R.box
Suspectsoils 45 c.. l=.h.
Tritiatedsoils 45 cu. R.box
CIFashcreleg 55 gal. drum

TRUwaste! 55 gal, drum
1o-1oo“Cti
TRUw~ki>loo nci. 55 gal. drum
<0.5 ctk

p TRU wastei>0.5C$ 55 gal. drum

N TRU~atei b.lk Bulk box

TRUwaste,remote Bulk box

OFFSITE Shipments
Offsitesmelter RailroadCx

10
I
6

10
6
2
1

10
10
10
10
48
15

15

15
1
1

NA

46!
30

309,I I5
12,600

(e)
12,477

I,003
1,558
8,068

12,102
575

(h)
3,1H

2,165

2,228
8,146

146

(n)

1,184
30

$66,285
12,600

(e)
22,335

3,302
3,860

19,791
29,669

1,532
(h)

4,400

3,112

3,202
1I,707

209

(n)

1,622
30

413,8!2
25,200

(.)
28.111

4,643
133,994
311,923
467.884

2,492
(h)

252,919

51,295

52,780
[92,989

3,449

(n)

18
II

11,375
494

2,220
2,446
5,015

61
630
946
45

0
1,055

722

742
150

3

0

46
II

25,112
494

4,543
4,449

16.510
151

1,548
2,318

I19
0

1,467

1,036

1,066
215

4

0

64
II

28,218
988

15,386
5,512

23,215
5,255

24,371
36,556

195
0

84,298

I7,097

[7,591
3,547

63

0

0

18
II

20,204
494

1,707
2,446
5,01s

61
630
946
45

1,922
[,055

722

742
150

3

54

18540-

46
II

23,940
494

3,319
4,449

16,510
151

1,548
2,318

119
1,527
1,467

1,o36

1,066

215
4

762

30525-

@
II

27,047
988

10,525
5,512

23,215
5,255

24,371
36,556

195
3,471

84,298

17,097

17,591
3,547

63

332

77,815

18
II

20,204
494

1,177
2,446
5,015

61
630
946
45

737
1,055

722

742
i50

3

37

0

46
II

23,94o
494

2,089
4,449

16,510
151

1,548
2,318

119
947

1,467

1,036

1,366
215

4

479

0

@
II

27,047
988

5,471
5,512

23,215
5,255

24,371
36,556

195
1,033

84,298

17,097

17,591
3,547

63

173

0LLWoffsite” 40 e van 25m3 (P) (P) (P) o
Averagedailysbipmentsq (No-Action)

Transuranicwasle I <1 I 16 <1 1 16 <1 1 16
Low-levelWmtC 7 4 7 19 6 9 20 4 7 17

Source: Rollins(1995).
a.
b.
c,
d.
e.
f.
8
h.
i.
j.
k.
L
m.
n.
o.
P.
L

cubic meters
Expectedwastevolume is %sumedto be lb. sameas for the no-actionalt.mative
Onsite shipmerdsaverage8 kilometers(5 miles)each.
LLW= low-levelwaste:
Volumesoflow-level equipmentvary withalternative.
ILW= intermediate-levelwaste.
CIF= ConsolidatedIncinerationFacility.
Volumesfromthe ConsolidatedIncinerationFacilityvq dependingon alternative. Sour=: Hess(1994a,b, c, md d)
TRU = trans.ranic.
Includesmixedand nonmixedtransuranicwaste at 10-100nanocuriesper drum.
Includesmixedand nonmixedtiansuranicwate between100nanocuriesand 0.5 curiesWr drum,
Includesmixed and nonmixedlransuranicwastegreater&an0.5 curiesper dwm
f)flsitc shi”mcnlsaveraee 541kilometers(336miles)each.r..
Volumesto OffsiteS“me~terFaciliryvary ;ti alternative.
Includesreturnshipmentsofpr.cessed waste.
Offsitelow-levelw=te shipmens vw by alternative.
Dailyshipmen~ are estimatedby totalingal! shipmentsforeach altemativelforec%tand dividingthis sumby 30 yearsmd 25oworkingdaysper yem. I



Table E.3-3. Mixed waste shipments during the 30-year period of interest.

wasteforecast Alkmative A AlternativeB AltemativcC 20

Min. Exp.b Max.
qg

Shipping C.ntainem volume
Ga

volume volume Min. EXP. Max Min. Exp. Mm. Mtn.
Waste con~iner

Exp. Max.
per fruck (m3)a (m3, (m3)

:~
shipmenti ‘htPmcnw shipmenti shipmenls shtpmenti shipmenu shipments shipments sh~pmenfs R.,

ONSITE SHIPMENTS.
,“

Inorganicdebris 90 cu. ff. box
waste filters 45 CU.ff. ho.

Aqueous liquids 3000 gal. truck
tiganic debris 90 cu. fl. box
Oc~ic sludge S5 gal. drum
Heteroge.ous debris 90 c.. R.box
GoldIraps 55gnl. dmm
M-Areaglass 7I gal. dmm
Lead 22.5 cu. fl. box
PUREX$olvenrs 3000 gd. rruck
Organic liquids 3000gal. truck

CIF ashcreted 55 gal. drum

Bulk Bulk box
Inorganicsludge 55 gd. dmm
Metaldebris 90 c“, R.b.
SoildsanUcocWgravcl45 cu. fl, box
Paintw=* 55 gaf. drum
Glass debris 55 gal. drum

OFFSITE Shipments

6
I
[
I
I
2
I
3
I
1
I

48

I
30
4
6
4

60

1

6.240 15,[70
1>256 2,851
8,957 32,862

242 241
1,335 3,672

10,594 25,699
3 3

2,058 2,058
1,280 5,956

345 345
1,149 2,879
(e) (e)

4,202 lo,35g
1,299 3,636
6,768 12,897

22,186 88,329
1,468 2,133
(,652 2,997

23,516
3,858

5[,026
27,769

5,113
126,967

3
2,058
7,677

345
7,873

(e)

32,295
5,046

53,719
440,062

2,598
7,558

408 992 1,537
98I 2,227 3,014
788 2,893 4,492

95 95 10,890
6,675 18,360 25,565

2,077 5,039 24,896
14 14 14

2,6[8 2,618 2,618
2,009 4,675 12,052

30 30 30
101 253 693

4,94I 13,301 82,407

71 I90 594
217 606 841
664 1,264 5,267

2,889 11,501 57,300
1,835 2,666 3,248

[38 250 63o

408
98I
788
95

6,673
2,077

14
2,618
2.009

30
101

4,897

77
217
664

2,889
1,835

138

992 1537
2,236 3>014
2,893 4,492

95 10,890
18.360 25,565
5,039 24,896

14 14
2.618 2,618
4,675 12,052

30 30
253 693
445 [,331

I90 594
606 841

1,264 5,267
11,501 57,300
2,666 3,248

250 630

408
981
788
95

2,077
14

2,618
2,009

30
101
62

77
217
6M

2,889
l,g35

138

.

992 1,537
2,227 3,014
2,893 4,492

95 10,890
18,360 25,565
5,039 24,896

14 14
2,618 2,618
4,675 12,052

30 30
253 693
I09 849

190 594
606 841

1,264 5,267
[1,501 57,300
2,666 3,248

250 63o

had 22.5 cu. fi. bQx (g) (g) (g) 2,115 4,802 12,237 2,115 4,802 12,237 2,112 4,7W 12,234

Avenge daily shipmenwh (No-Action)

Mixedwste 8 4 10 33 $ 8 22 3 8 22

Source:Rollins(1995).
a. Cubicmeten.
b. Expectedwastevolumeis assumedto be the sme as for the no-actiona[temativc,
c. Omit. shipmenlsaverage8 kilometers(5 miles)each.
d. CIF = ConsolidatedIncinerationFacility
e. Volumesfromfhe ConsolidatedIncinerationFacilityvary dependingon alwmative. Source: Hess(1994L b, c. and d).
f. Offsitesbipmenb average 541 kilometers(336 miles)each.
g. Volumesto .Ksite treatmentfacilitiesvq with aoemativt,
h, Dailyshipmens are estimatedby Iolalingall shipmcnb for each alternativeand forccasland dividingthis sum by 30 yearsand 250 workingdays pe, year.
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Table E.3-4. Annual radiological doses from incident-free transportation during onsite transport of

low-level, mixed, and transuranic waste under the no-action alternative,

Dose from incident-free transportation

LJninvolvcd Involved Uninvolved
Waste stream worker. workers workers

1. Tritiated equipment 2,37E-1 1 2.1OE-O6 4.56E-08
2, Spent deionizes 2.89E-06 9.59E-02 4.42E-04

7.28E+o0 1.80E-013. L~w-level job-control
4. Offsite job-control
5. Low-activity equip.
6. Inter,.level job-control
7. Lon~lived
8. Tritiatcd job-control
9, Low-level waste soils
IO. Suspect sOils
11, Tritiated soils
12. MW inorganic debrisb
13. Mixed waste soil
14. MW comp. filters

15a 0.01 Ci/m3 TRU wastec,d

15b. 1.5 Ci/m3 TRU waste

15c. 208 Ci/m3 TRU waste
15d. Bulk eq. TRU w~te
15e, Bulk eq, Rrnt. TRUe
16. MW aaueous Iiauids

9.27E-05
2.03E-06
2.39E-06
9.23E-03
1.83E-03
3.08E-08
1.26E-07
1.90E-07
9.72E-08
9.06E-06
1.08E-05
1.51E-06
1.07E-10

I. I8E-08

1.61E-06

9.23E-09
1.28E-04
8.37E-06

17. MW o~ganic debris 1.28E-07
18. 0r8ani~ sludge
19. Heterogeneous debris
19a. Lead
20. PUREXSolventsf
21. Organicliquids
22. Asbcreteg
23. Bulkwaste
24. Inorganicsludge
25. Metaldebris
26. Sand/rock/gravel
27. Paint waste
28. Glms debris
-h

Low-1evel
Mixed
Transuranic

Source Washbum(1995).
a. DOseinrcm; all other doses in person-rem
b. MW=Mixed waste.

c. Cilm3=Curie pcrcubic meter.
d. TRU=Transuranic.
c. Itmt=RemOtely-hatrdled.

1.19E-06
9.07E-06
6.33E-08
2,60E-08
2.29E-06
0.00E+OO
2,80E-06
2.24E-06
2.58E-06
L80E.06
2.87E-07
3. I8E.06

1,IE-02
5,5E-05
1.3E-04

2.47E-01
3.24E+oI
7.52E+oI
3, JOE+Ol
2.30E-03
1.33E-02
1.96E-02
1.03E-02
6.82E-01
1.14E+o0
1.36E-01
3.92E-06

4.14E-04

5.91E-02

2.46E-04
8.58E-02
4.24E-03
l.ll E-02
1.20E-01
1.37E+O0
1.02E-02
1.77E-05
1.15E-03

O.OOE+OO
8.00E-02
1.08E-01
2.73E-01
t .94E-o 1
6. 13E-02
L18E-01

1.5E+02
4.3E+o0
1.5E-01

3.94E-03
4,64E-03
1.04E+O0
7.43E-01
5.95E-05
2.43E-04
3.68E-04
1.88E-04
t .76E-02
2,09E-02
2.92E-03
2.07E-07

2.29E-05

3. IIE-03

1.79E-05
6.32E.03
1.37E-02
3.33E-04
3.07E-03
2.35E-02
L64E-04
4.27E-05
3.75E-03
0,00E+OO
7.28E-03
5.82E-03
6.70E-03
4.66E-03
7.44E-04
8,25E-03

2,0E+O0
1.2E-01
9.5E-03

f. PUREX=PlutOnium-uranium extraction.
g. Consolidated incineration Faciliv does notopemte under tbeno-action alternative sotiere would beno%hcrete.
h. Forincident-free dose, thesumof wastcstreams lthrough II ~eusedto calculate thecomesponding dose oflowlevelw~te

in Cbaptcr 4transporlation secti0n% 12 through 14and 16througb 28constitute themixed waste dos% and 15athrotrgh 15e
constitute tbetramuranic dose. For each waste type, assumes thesrirnc individual hasmaximum exvosure toeachwrtste
stream in a single yem.
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Table E.3-5. Annual radiological doses from incident-free transportation during onsite transport of
low-level, mixed, and transuranic waste for alternative A – expected waste forecast.

Dose from incident-free transportation

Uninvolved Involved Uninvolved
Waste stream workers workers workers

1. Tritiated equipment 2.37E-11 2. IOE.06
2.

4.56E-08
Spent deionizes 2.89E-06 9.59E-02

3.
4.42E-04

Low-level job-control 9.27E-05
4, Offsite job-control 2.03&06
5. Low-activity equip. 1.25E-05
6. Inter.-level job-control 9.23E-03
7. Long-1ived 1.83E-03
8. Tritiated job-control 3.08E-08
9. Low-level waste soils 1.26E-07
IO. Suspect soils 1.90E-07
1I. Tritiated soils 9.72E-08

12. lvfW inorganic debrisb 9.06E-06

13. Mixed waste soil 1.08E-05
14. MW comp. filters 1.51E-06

15a. 0.01 Ci/m3 TRU wsstec,d LO7E-10

15b. 1.5 Ci/m3 TRU waste 1.I 8E.08

15c. 208 Ci/m3 TRU waste 1.61E-06

15d. Bulk eq. TRU waste 9.23E-09
ISe. Bulk eq. Rmt. TRUe 1,28E-04
16. MW aqueous liquids 8.37E-06
17. MW or8anic debris 1.28E-07
18. Organic sludge 1.19E-06
19. Heterogeneous debris 9,07E-06
19a. Lead 3. I6E-08
20. PUREX solventsf 2.60E-08
21. Or8anic liquids 2.29E-06
22. Ashcrete 4. IE-05
23, Bulk Wrote 2.80E-06
24. Inorganic sludge 2.24E-06
25. Metal debris 2.58E-06
26. Sand/rOck/8ravel 1.80E-06
27. Paint waste 2.87E-07
28. Glass debris 3. I 8E-06
m:g

Low-level 1.IE-02
Mixed 8.4E-05
Tramuranic 1.3E-04

Source: Washburn (1995).
a. Dose in rem; all other doses in person-rem,
b. MW = Mixed waste.

c. Ci/m3 = Curie per cubic meter.
d. TRU = Tramuranic,
e. Rmt = Remotelyhandled.
f. PUREX = Plutonium-uranium extraction,,
g. For incident-free dose, the sum of waste streams I through 12 are med to calculate the corresponding dose of low-level waste

in Chapter 4 transportation section% 12 through 14 and 16 thm”gh 28 constitute tbe mixed waste dose; and 15a through 15e
constitutes the tranmrp.nic dose. For each waste type, assumes the same individual hm maximum exposure to each waste
stream in a single year.

7,28E+O0
2.47E.01
1.69E+02
7.52E+OI
3. IOE+O1
2.30E-03
1.33E-02
I,96E-02
1.03E-02
6.82E-01
1.14E+O0
!.35E-01
3.92E-06

4. 14E-04

5.91E-02

2.46E-04
8.58E-02
4.24E-03
1.IIE-02
L20E-01
1.37E+O0
5.1 lE-03
1.77E-05
1,15E-03
1.4E+O0

8.00E-02
1.08E-OI
2,73E-01
L94E-01
6. 13E-02
1.18E.01

2.8E+02
5,3E+O0
1.5E-01

1.80E-01
3.94903
2.42E-02
1.04E+o0
7.43E-01
5.95E-05
2.43E-04
3.68E-04
1.88E-04
1.76E-02
2.09E-02
2.92E-03
2.07E-07

2,29E-05

3. IIE-03

1.79E-05
6.32E-03
1.37E-02
3.33E-04
3.07E-03
2.35E-02
8.20E-05
4.27E-05
3.75F,-03
7.9E-02

7.28E-03
5.82E-03
6.70E-03
4.67E-03
7.44E-04
8.25E-03

2.OE+OO
1.7E-01
9.5E-03
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Table E.3-6. Annual radiological doses from incident-free transportation during onsite transport of
low-level, mixed, and transuranic waste for alternative A – minimum waste forecast.

Dose from incident-free tmnspmtation

Uninvolved Involved Uninvolved
Waste worke@ workers workers

1. Tritiated equipment 9.21E-12 8.19E-07 1.78E-08
2. Spent deioniz~rs
3. Low-level job-control
4. OtTsitejob-control
5. Low-activity equip.
6. Inter.-level job-control
7. Long-1ived
8. Tritiated job-control
9. Low-1evel wsste soils
10. Suspect soils
11. Tritiated soils
12. MW inor8anic debrisb
13. Mixed waste soil
14. MW comp. tilters

15a. 0.01 Ci/m3 TRU wastec,d

15b. 1.5 Ci/m3 TRU waste

15c. 208 Ci/m3 TRU waste
15d. Bulk eq. TRU waste
15e. Bulk eq. Rmt. TRUe
16. MW aqueous liquids
I 7. MW organic debris
18. Organic sludge
19. Heterogeneous debris
19a. Lead
20. PUREXSoivcntsf
21. Organic liquids
22. Asbcretc
23. Bulk waste
24. Inorganic sludge
25. Metal debris
26. Sand/rOcWgravel
27. Paint waste
28. Glass debris
*g

Low-level
Mixed
Tmmumnic

Source Washburn (1995).
a. Dose in rem. all other doses in oerson

2.89E-06
7.82E-05
2.03E-06
6. IOE-06
5.07E-03
5.56E-04
1.25E-08
5. IIE-08
7.75E-08
3,66E-08
3.73E-06
2.71E-06
6.64E-07
7.70E-I I

8.25E-09

1.12E-06

6.43E-09
8.91E-05
2.25E-06
1.28E-07
4.32E-07
3.74E-06
1.36E-08
2.60E-08
1.82E-06
1.5E-05

1.14E-06
8.01 E-07
1.35E-06
4.53E-07
1.98E-07
1.75E-06

5.7E-03
3.2E-05
9.OE-05

9.59E-02
6.14E+o0
2.47E-01
8.28E+OI
4.14E+01
9.41E+o0
9.29E-04
5.43E-03
7.98E-03
3.89E-03
2.81E-01
2.87E-01
6.OIE-02
2.81E-06

2.88E-04

4.12E-02

1.71E-04
5.97E-02
1.14E-03
1.IIE.02
4.37E-02
5.65E-01
2.20E-03
1.77E-05
9.18E-04
5.9E-01

3.25E-02
3.86E-02
L44E-01
4.87E-02
4.22E-02
6.51E-02

1.4E+02
2.OE+OO
I.OE-01

4.42E-04
1.52E-01
3.94E-03
1.18E-02
5.72E.01
2.26E.01
2.40E-05
9.91E-05
1.50E-04
7.09E-05
7.22E-03
5,25E-03
1.29E-03
1.49E-07

1,60E-05

2.17E-03

1.24E-05
4,40E-03

3.69E-03
3.33E-04
1,12E-03
9.69E-03
3.52E-05
4.27E-05
2.98E-03
3.OE-02

2.95E-03
2,08E-03
3.52E-03
1.17E-03
5.12E-04
4.55E-03

9.8E-01
6.7E-02
6.6E-03

b. MW = Mixed waste.

c. Ci/m3 = Curie per cubic meter.
d. TRU = Tmnsumnic.
e. tit= Remotely-handled.
f. PUREX = Piutonium-umnium extraction..
g. For incident-free dose, the sum of waste streams 1 tbmugh 12 are used to calculate the corresponding dose of low-level waste

i“ Chapter 4 tmnsportation section% 12 through 14 and 16 through 28 constitute the mixed waste dose; ad 15a throu8h 15e
constitutes the trs.nsurmic dose. For each waste Que. assumes the same individual has maximum exrrosure to each waste

TC

TE

TE

.
stream in a single ymr
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Table E.3-7. Annual radiological doses from incident-free transportation during onsite transport of
low-Ievel. mixed. and transuranic waste for alternative A – maximum waste forecast.. . .

Dose from incident-free transportation

Uninvolved Involved Uninvolved
Waste stresnr workers workers workers

1. Tritiated equipment

2. Spent deionizes

3. Low-level job-control

4. Offsite job-control

5. Low-activity equip.

6. Inter.-level job-control

7. Long-lived

8. Tritiated job-control

9. Low-level waste soils

IO. Suspect soils
11. Tritiated soils

12, MW inorgsnic deW[sb
13. h4ixcd $v=tc soil
14. MW comp. filters

15a. 0.01 Ci/m3 TRU wastec,d

15b. 1.5 Ci/m3 TRU waste

ISC. 208 Ci/m3 TRU waste
15d, Bulk eq. TRU wrote

15e. Bulk eq. Rmt. TRUe
16, MW aqueous liquids
17. MW organic debris

18. Organic sludge
19. Heterogeneous debris
19a. Lead

20. PuREX solventsr
21. Organic liquids

22. Ashcrete
23. Bulk waste
24. Inorganic sludge

25. Metal debris
26. Ssnd/rocWgravel
27, Paint waste
28. Glass debris

W:g
Low-1evel
Mixed
Transuranic

3.24E-1 I

2.89E-06
1.05E-04

4.06E-06

4.23E-05

1.14E-02
2.58E-03

1.07E-06
I,98E-06

3.00E-06
L59E-07

1.40E-05

5.37E-05
2.04E-06
6. 15E-09

1.95E-07

2.66E-05

t .52E-07

2.11E-03
1.30E-05
1.47E-05

1.65E-06
4,48E-05
8. 16E-08

2.60E-08
3,64E-06
2.OE-04

8.73E-06
3.1 IE-06

1.07E-05
8.98E-06

3.50E-07

8.03E-06

1.4E-02
3.3E-04
2.lE-03

2.88E-06

9.59E-02

8.22E+o0
4.95E-01

5.74E+02
9.32E+oI
4.36E+OI

7.99E-02

2.1OE-O1

3.09E-01
1.68E-02
1.06E+O0

5.7i3E+t30
1.85E-01
2.25E-04

6.83E-03

9.75E-01

4.06E-03
1.42E+O0

6.60E-03
L27E+o0
I .68E-01

6.77 E+o0,
1.32E-02
1.77E-05

1.84E-03
7.8E+o0
2,50E-01

1.50E-01
1,14E+O0

9.65E-01
7.47E-02

2.98E-01

7.2E+02
2.4E+oI
2.4E+O0

6.25E-08

4.42E-04

2.03E-01

7.88E-03

8.2 IE-02
1.29E+o0

1.04E+o0
2.07E-03

3.83E-03

5.81E-03
3.07E-04
2.72E-02

i .u4E-o i

3.95E-03
1.19E-05

3.78E-04

5.13E-02

2.95E-04
1.04E-01

2. 13E-02
3.82E-02
4.28E-03

L16E.01
2. i lE-04
4.27E-05

5.96E-03
3.9E-01

2.27E-02

8.07E-03
2.79E-02

2.32E-02
9.06G04

2.08E-02

2.8E+o0
7.OE-01
1.6E-01

Source: Wasbbum (1995).
a.
b.

c.
d.
e.
f.

g.

Dose in rem, all other doses in person-rem.
MW = Mixed waste,

Ci/m3 = Curie per cubic meter.
TRU = Transuranic.
Rmt = Remotely -handled.
PUREX = Plutonium-uranium extraction..
For incident-free dose, the sum of waste streams I thm”gh 12 ze used to calculate the corresponding dose of low-level waste
in Chapter 4 transportation section% 12 through 14 a“d 16 through 28 comtitute the mixed waste dosq and 15a through 15e
constitutes tbe tmnsuranic dose. For each waste type, assumes the ssme i“divid”al has maximum exposure to each waste
stream in a sinzle vesr.

—
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Table E.3-8. Annual radiological doses from incident-free transportation during onsite transport of
low-level, mixed, and transuranic waste for alternative B – expected waste forecast.

Dose from incident-free transportation

Uninvolved htvaJved Uninvolved
Waste stream workcra workers workers

1. Tritiated eauivment 2.37E-I J 2. IOE-06 4.56E-08
2. Spent deionizes
3. Low-1evel job-control
4. Offsite job-control
5. Low-activity equip.
6. Inter-level job-control
7. Long-lived
8. Tritiated job-control
9. Low-1evel waste soils
10. Suspect soils
11, Tritiated soils

12. MW inorgsnic debrisb
13. Mixed waste soil

J4. MW comp. filters

15a 0.01 Ci/m3 TRU wastec,d

15b. 1.5 Ci/m3 TRU waste

15c. 208 Ci/m3 TRU waste
15d. Bulk eq. TRU waste

ISe. Bulk eq, Rmt. TRUC
16. MW aqueous liquids
17. MW organic debris

18. Organic slud8e
19. Heterogeneous debris
19a. Lead

20. PUREXsolventsf
21. Organic liquids
22. Ashcrete
23. Bulk waste
24. hror8anic sludge

25. Metal debris
26. Sand/rock/gravel

27. Paint waste
28. Glass debris

=,g
Low-level
Mixed
Transuranic

Source: Washburn (1995).

2,89E-06

9.27E.05

2.03E-06
9. 12E-06

9.23E-03
1.83E.03

3.08E-08
1.26E-07
1.90E-07

9.72E-08
9.06E-06
1.08E-05
1.51E-06

1.07E-10

1.I 8E-08

1.61E-06

9.23E-09
1.28E-04

8.37E-06
1.28E-07
1.19E-06
9.07E-06
3.16E-08
2.60E-08
2.29E-06

5.5E-05
2.80E-06
2.24E-06
2.58E-06
1.80E-06

2.87E-07
3.1 8E.06

1.I E-02
6.7E-05
1.3E-04

9.59E-02
7.28E+O0

2.47E-01
1.24E+02

7.52E+OI
3. IOE+OI
2.30E-03

1.33E-02
i .96E-02

1.03E-02
6.82E-01
1.14E+O0
J.36E-01

3.92E-06

4.14E-04

5.91E-02

2.46E-04

8.58E-02
4.24E-03
1.IIE-02
L20E-01
1.37E+o0
5.tl E-03
1.77E-05
1.15E-03

2. I E+OO
8.00E-02
1.08E-OJ
2.73E-01
1.94E-01

6. J3E-02
1.18E-01

2,4E+02
4.8E+o0
1.5E-01

4.42E-04
1.80E-01

3.94E-03
1.77E-02

1.04E+O0

7.43E-01
5.95E-05
2.43E-04

3.68E-04
1.88E-04
1.76E-02

2,09E-02
2.92E.03
2.07E-07

2.29E-05

3. IIE-03

1.79E-05
6.32E-03
1.37E-02
3.33E-04

3.07E-03
2.35E-02

8.20E-05
4.27E-05

3.75E-03
I. IE-01

7.28E-03

5.82E-03
6,70E-03
4.67E-03
7.44E-04
8.25E-03

2. IE+oo
1.4E-01
9SE-03

a,
b.

c.
d.
e.
f.

g.

Dose in rem; all other doses in person-rem
MW= Mixedwaste.

Ci/m3 = Curie per cubic meter.
TRU= Transuranic.
P.nrt= Remotely-handled.
PUREX= Plutonium-uraniumextract ion..
For incident-freedose, the sum of wastestreamsI through 12are used to calculate the corresponding dose of low-level waste
in Chapter 4 transportation section% 12 through 14 and 16 through 28 constitute the mixed waste dosq md 15a through 15e
constitutes the tnrnsuranic dose. For each waste type, assumes the same individual har maximum exvmure to each wste

TC
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stream in a single year.
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Table E.3-9. Annual radiological doses from incident-free transportation during onsite transport of

low-level, mixed, and transuranic waste for alternative B – minimum waste forecast.

Dose from incident-free transpofiation

Uninvolved Invol”ed Uninvolved
waste stream worke~ ~vorkers workers

1. Tritiated eauiDment 9.21E-12 8.19E-07 1.78E.08. .
2. Spent deionizes

3. Low-level job-control

4. Offsite job-control

5. Low-activity equip.

6. Inter-level job-control

7. Long-lived

8. Tritiated job-control

9. Low-1evel waste soils

10. Suspect soils
II. Tritiated soils

12. MW inorganic debrisb
13. Mixed wrote soii
14. MW comp. filters

t 5a. 0.01 Ci/m3 TRU wastec,d

15b. 1.5 Ci/m3 TRU waste

15c. 208 Cilm3 TRU waste
15d. Bulk eq. TRU waste

15e. Bulk eq. Rmt. TRUC
16. MW aqueous liquids
17. MW organicdebris
18. Organic sludge
19. Heterogeneous debris

19a. Lead

20. PUREX solve”tsf
21. Organic liquids

22. Asbcretc
23. Bulk waste
24. [norganic sludge
25. Metal debris
26. sand/rOcwgravel
27. Paint waste
28 Glass debris

m:g
Low-level
Mixed
Transuranic

Source: Washburn (1995).
a.
b.

c.
d.
e.
f.

s

—

Dose in rem afl otber”dmes i“ person-rem.
MW = Mixed waste.

Ci/m3 = Curie per c“ti,c meter.
TRU = Tramuranic.
Rmt = Remotely-handled.
PUREX = Plutonium-uranium extraction,.

2,89E-06

7.82E-05

2.03E-06

4.69E-06

5,07E-03
5.56E-04

1.25E-08

5. IIE-08
7.75E-08

3.66E-08
3.73E-06
2.71E-06

6.64E-07
7,70 E-I 1

8.25E-09

1.12E-06

6.43E-09
8.91E-05
2.25E-06

1.28E-07
4.32E-07
3.74E-06

1.36E-08
2.60E-08
1.82E-06

4.4E-05
1.14E-06

8.OIE-07
1.35E-06
4,53E-07

1.98E-07
1.75E-06

5.7E-03
4.4E-05
9.oE-05

9.59E-02

6.14E+o0

2.47E-01

6.37E+01
4.14E+OI

9.41E+o0

9.29E-04
5.43E-03
7,9gE-03

3.89E-03

2.81E-01
2.87E-01

6.01E-o2
2.81E-06

2.g8E-04

4. 12E-02

1.71E-04
5.97E-02
1.14E-03
1.IIE-02

4.37E-02

5.65E-01
2.20E-03
1.77E-05

9.18E-04
1.7E+o0

3.25E-02

3.86E-02
1.44E-01
4.87E-02

4.22E-02

6.51E-02

1.2E+02
2.5E+o0
I.OE-01

4.42E-04
1.52E-01

3.94E-03
9.1OE-O3

5.72E-01
2.26E-01

2.40E-05

9.91E-05
1.50E-04

7.09E-05
7.22E-03

5.25E-03
1.29E-03

1.49E-07

1.60E-05

2. 17E-03

1.24E-05
4.40E-03

3.69E-03

3.33E-04
1,12E-03

9.69E-03

3,52E-05
4,27E-05

2.98E-03

8.6E-02
2.95E-03
2.08E-03

3.52E-03
1.17E-03

5. 12E-04
4.55E-03

1.OE+OO
9,1E-02
6.6E-03

For incident-free dose, the sum of waste streams 1 through 12 are used to calculate the corresponding dose of low-level waste
in Chapter 4 transposition sectio”~ 12 through 14 and 16 through 28 constitute the mixed waste dose; and 15a through 15e
constitutes the transurmic dose. For each waste type, assumes tbe same individual has maximum exposure to each waste
stream in a single year,
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Table E.3-10. Annual rarJiological doses from incident-free transportation during onsite transport of
low-level, mixed. ~d transuranic waste for alternative B - maximum waste forecast,

Dose from incident-free transportation

Uninvolved Involved Uninvolved
Waste stream work,+ workers workers

1.

2.

3.
4.

5.
6.
7.

8.

9,
10.
Il.

12.
13.
14.

15a.

15b.

15C.
15d.

15e.
16.
I7.
IS.
19.
19a.

20.
21.

22.
23.
24.
25.

26.
27.
28.

Tritiated equipment

Spent deionizes
Low-level job-control

Offsite job-control
Low-activity equip.
Inter.-level job-control

Long-lived
Tritiated job-control

Low-1evel waste soils
Suspect soils
Tritiated soils

MW inorganic debrisb
Mixed waste soil
MW comp. filters

O.01Ci/m3 TRU wastec,d

1.5Ci/m3TRU waste

208 Ci/m3TRU waste
Bulkeq. TRU waste
Bulkeq. ht. TRUe
MW aqueous liquids
MW orgatric debris
Orgmic sludge
Heterogeneous debris
Lead

PUREX solventsf
Organic liquids
Ashcrete
Bulk waste
Inorganic sludge

Metal debris
Sandlrocklgrave)
Paint waste

GINS debris

3.24E-I 1
2.89E-06
1.05E-04
4.06E-06
2.89E-05
1.14E-02
2.58E-03
1.07E-06
1.98E.06
3.00E-06
1.59E-07
1.40E-05
5.37E-05
2.04E-06
6.15E-09
1.95E-07

2.66E.05

1.52E-07
2.IIE-03
1.30E-05
1.47E-05
1.65E-06
4.48E-05
8.16E-08
2.60E-08
3.64E-06
7.6E-05
8.73E-06
3.IIE-06
1,07E-05
8.98E-06
3.50E-07
8.03E-06

-g
Low-level 1.4E-02
Mixed 2.1E-04
Transuranic 2. IE-03

So.rce: Washbum(1995).
a.
b.

c,
d.
e.
f.

g.

.

2.88E-06

9.59E-02
8.22E+O0

4.95E-01
3.93E+02

9.32E+oI
4.36E+01

7.99E-02
2. IOE-01

3.09E-01
1.68E-02
I .06E+O0

5.70E+o0
1.85E-01
2.25E-04

6.83E-03

9.75E-01

4,06E-03
1.42E+o0

6.60E-03
1.27E+O0

1.68E-01
6.77E+o0
1.32E-02
1.77E-05
1.84E-03
3,OE+OO
2.50E-01
1.50E-01
1.14E+o0

9.65E-O1
7.47E.02
2.98E-01

5.4E+02
1.9E+0 1
2.4E+o0

6.25E-08
4.42E-04

2.03E-01
7.88E-03

5.61E-02
1.29E+O0

1.04E+O0
2,07E-03

3.83E-03
5.81E-03

3.07E-04
2.72E-02
1.04E-01
3.95E-03
1.19E-05

3.?8E-04

5.13E-02

2.95E-04
1.04E-01
2. 13E-02
3.82E-02
4.28E-03
1.16E-01
2. I I E-04
4.27E-05

5.96E-03
1.5E-01

2.27E-02
8.07E-03
2.79E-02
2.32E-02

9.06E-04
2.08E-02

2.7E+O0
4.7E-O1
I .6E-01

Dose in rcm; all other doses in person-rem.
MW = Mixed waste.

Cilm3 = Curie per cubic meter.
TRU = Transuranic.
Rmt = Remotely-handled.
PUREX = Plutonium-uranium extraction..
For incident-free dose, the sum of waste streams I through 12 arc used to calculate the corresponding dose of low-level waste
in Chapter 4 tratrspoflation sections; 12 through 14 and 16 through 28 constitute the mixed waste dose; and 15a through 1Se
constitutes the transurmic dose. For each waste type, assumes the same individual has maximum exposure to each waste
stream in a sin81e ye~.
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Table E.3-11. Annual radiological doses from incident-free transportation during onsite tratrspoft of
low-level, mixed, and transumoic waste for altemative,C – expected waste forecast,

Dose from incident-free transpoflation

Uninvolved Involved Uninvolved

—

Waste stresnr worke~ workers workers

1. Tritiated equipmmt 2.37E-I 1 2.1OE-06 4.56E-08
2. Spent deionizes
3. Low-level job-control

4. Offsite job-control

5. Low-activity equip.

6. Inter.-level job-control

7. Long-lived

8. Trhiated job-control

9. Low-level waste soils

10. Suspect soils
11, Tritiated soils

12, MW inorganic debrisb
I3. Mixed waste soil
14. MW comp. filters

15a. 0.0 I Ci/m3 TRU wastec,d

15b. 1.5 Ci/m3 TRU waste

ISC. 208 Cilm3 TRU waste
15d. Bulk eq. TRU waste

15e. Bulk eq. Rmt. TRUe
16. MW aqueous liquids
17. MW organic debris
18. Organic sludge
19. Hetemgcneotts debris

19a. Lead

20. PUREXsolventsf
21, Organic liquids
22. Ashcrete
23. Bulk waste
24. Inorganic sludge
25. Metal debris
26. Sand/rocUgravel
27. Paint wate
28. Glass debris

Wg
Low-level
Mixed
Transurmic

2.89E-06

9.27E-05

2.03E-06

5.74E-06

9.23E-03
1.83E-03

3.08E-08
L26E-07

1.90E-07

9.72E-08
9.06E-06
1.08E-05

1.51E-06
1.o7E-10

I. 18E-08

1,61E-06

9.23E-09
1.28E-04

8.37E-06
1.28E-07
1.19E-06
9.07E-06

3.16E-08
2.60E-08
2.29E-06

1.6E-05
2.80E-06

2.24E-06
2.58E-06
1.80E-06

2.87E-07

3.18E-06

1.lE-02
5.8E-05
1.3E-04

9.59E-02

7.28E+o0
2,47E-01

7.80E+o I

7.52E+01
3,10E+o I

2.30E-03

1.33E-02
1.96E-02

1.03E-02

6.82E-01
1.14E+OU
1.36E-01

3.92E-06

4.14E.04

5.91E-02

2.46E-04

8.58E-02
4.24E-03
l.ll E-02
1.20E-01

1.37E+O0

5.llE-03
1.77E-05
1.15E-03

6.lE-ol
8.00E-02
1.08E-01

2.73E-01
L94E-01

6.13E42
L18E-01

1.9E+02
4.4E+o0
1.5E-01

4.42E-04
1.80E-O1

3.94E-03

1.IIE-02
1,04E+O0

7.43E-01

5.95E-05
2.43E-04

3.68E-04
1.88E-04

1.76E-02
2,09E-02

2.92E-03
2.07E-07

2.29E-05

3.1 IE-03

L79E-05

6.32E-03
1.37E-02

3.33E-04
3.07E-03
2.35E-02

8.20E-05
4.27E-05

3.75E-03
3. IE-02

7.28E-03

5.82E-03
6.70E-03
4.67E-03

7.44E-04
8.25E-03

2.oE+oo
L2E-01
9.5E-03

Source: Washburn (1995).
a. Dose in rem; all other doses in person-rem.
b. MW = Mixed waste.

c. Cilm3 = Curie pm CUK,Cmeter,
d. TRU = Tramuranic.
e. Rnrt = Remotely-hmdled.
f. PUREX= Plutonium.urmiumextraction..
g. For incident-free dose, the mm of waste streams 1 through 12 are used to calculate the corresponding dose of low-level waste

in Chapter 4 transportation sections; 12 through 14 and 16 through 28 constitute the mixed waste dose; and 15a through 15e
constitutes tbe tranmranic dose. For each wsste type, assumes the same individual has msximum exposure to each waste
stream in a single year.
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Table E.3.12. Annual radiological doses from incident-free transportation during onsite transport of

low-level, mixed, and transuranic waste for alternative C – minimum waste forecast,

Dose from incident-free transportation

Uninvolved Involved Uninvolved
Wate strem workcra workers workers

1. Tritiated equipment 9.21E-12 8, 19E-07 1.78E-08
2. Spent deionizes
3. Low-level job-control
4. Offsite job-control
5. Low-activity equip.
6. Inter..level job-control
7, Long-lived
8. Tritiated job-control
9. Low-1evel waste soils
IO. Suspect soils
1I. Tritiated soils

12. MW inorganic debrisb
13. Mixed Wute s~i]
14. MW comp. tillers

Isa, o.01 ci/m3 TRU wastec,d

15b. 1.5 Ci/m3 TRU waste

15c. 208 Ci/m3 TRU waste
1Sd. Bulk eq, TRU waste

15e. Bulk eq. Rmt. TRUe
16. MW aqueous liquids
17. MW organic debris
18. organic slud8e
19. Heterogeneous debris

19a. Lead

20. PUREX solventsf
21. 0r8anic Iiq”ids
22. Ashcrete
23. Bulk waste

24. Inorganic studge
25. Metal debris
26. Sand/rOck/8ravel

27. Paint waste
28. Gtass debris

m:g
Lo)v-level
Mixed
Transuranic

2.89E-06
7,82E-05

2.03E-06

3.24E-06
5.07E-03

5.56E-04
1.25E-08
5. IIE-08

7.75E-08
3.66E.08
3.73E-06
2,71E-06

6.64E-07
7.70E.11

8.25E-09

t. 12E-06

6.43E-09
8.91E-05
2.25E-06
1.28E-07

4.32E-07
3.74E.06
1.36E-08
2.60E-08
1.82E-06
1.IE-05

1,14E-06

8.OIE-07
1.35E.06
4.53E-07
1.98E-07
1.75E-06

5.7E-03
2,3E-05
9.OE-05

9.59E-02

6.14E+o0
2,47E-01
4.39E+OI

4.14E+OI

9.41E+o0
9.29E-04
5.43E-03
7.98E-03

3.89E-03

2.81E-01
2.87E-01

6.OIE-02
2.81E-06

2.88E-04

4.12E-02

I,71E-04
5.97E-02
1.14E-03
1.IIE-02
4.37E-02

5.65E-01
2.20E-03
1.77E-05
9. 18E-04
4.5E-01

3,25E-02

3.86E-02
!.44E-01
4.87E-02
4.22E-02

6.51E-02

1.0E+02
1.7E+O0
I.OE-01

4.42E-04

1.52E-01

3.94E-03
6.28E-03

5.72E-01
2.26E-01

2.40E-05
9.91E-05
1.50E-04

7.09E-05
7.22E-03

5.25E-03
1.29E-03

1.49E-07

1.60E-05

2. 17E-03

1.24E-05
4.40E-03

3.69E-03
3.33E-04
1,12E-03
9.69E-03
3.52E-05
4.27E-05
2.98E-03
2.2E-02

2.95E-03
2.08E-03
3.52E-03
t. 17E-03

5, 12E-04
4.55E-03

9.8E-01
5.OE-02
6.6E-03

Source: Washburn (1995).
a.
b.

;
e,
f.

8

—

Dose in rem; all other doses in person-rem.
MW = Mixed waste.

Cilm3 = Curie per cubic meter.
TRU = Tmnsuranic.
Rrnt = Remotely-handled.
PUREX= Plutonium-uraniumextraction..
For incident-free dose, the sum of waste stresms 1 tbmugh 12 are used to calculate the corresponding dose of low-level wriste
in Chapter 4 transportation section% 12 through 14 and 16 through 28 constitute the mixed waste dose; and 15a throu8h 15e
constitutes the trsmuranic dose. For each w~tc type, assumes tbe same individual has maximum exposure to each wrote
stream in a single Yew.
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Table E.3-13. Annual radiological doses from incident-free trarrspoftation during onsite transport of
low-level. mixed. and transuranic waste for alternative C – maximum waste forecast.

Dose from incident-free transportation

Uninvolved Involved Uninvolved
Waste stream workeva workers workers

1.

2.

3.

4.

5.
6.

7.
8.

9.
10.
l].
12.
13.
14.

Isa.

15b.

15C.
15d.

I5e.
16.
17.
18.
19.
19a.

20.
21.
22.
23.
24.

25.
26.

27.
28.

Tritiated equipment

Spent dcionizers
Low-level job-control

Offsite job-control

Low-activity equip.
Inter.-lcvel job-control

Lonplived

Tritiated job-control
Low-1evel waste soils

Suspect soils
Tritiated soils

MW inorganic debrisb
Mixed waste soil

MW comp. filters

o.01 Ci/m3 TRU wastec,d

1.5 Ci/m3 TRU waste

208 Ci/m3 TRU wrote
Bulk eq. TRU waste

Bulk eq. Rnrt. TRUe
MW aqueous liquids
MW organic debris
Organic sludge
Heterogeneous debris

Lead

PUREXsolventsf
Organic liquids
Ashcrete
Bulk waste
Jnorganic sludge

Metal debris
Sand/rOcWgravei

Paint waste

Glms debris

3.24E-11
2,89E-06

1.05E-04

4.06E-06
t .50E-05

1.14E-02

2.58E-03

1.07E-06
1.98E-06

3.00E-06
1.59E-07
1,40E-05

5.37E-05
2.04E-06

6. 15E-09

1,95E-07

2.66E-05

1.52E-07

2. I IE-03
1.30E-05
1.47E-05
1.65E-06
4.48E-05

8.16E-08

2.60E-08

3.64E-06
3.6E-05

8.73E-06

3. IIE-06
1.07E-05

898E-06
3.50E-07

8.03E-06
W8

Low-level 1,4E-02
Mixed 2.OE-04
Tmmuranic 2. IE-03

Source: Washburn (1995).

2.88E-06

9.59E-02

8.22E+o0
4.95E-01

2.04E+02

9.32E+OI
4.36E+OI

7.99E-02

2.1OE.OI

3.09E-01
1.68E.02
I.06E+O0
5.70E+O0
1.85E-01
2.25E-04
6.83E-03

9.75E-01
4.06S,-03
1.42E+O0
6.60E-03
1.27E+o0
1.68E-01
6.77E+O0
1.32E-02
1.77E-05
1,84E-03
1.4E+O0
2.50E-01
L50E-01
1.14E+O0
9.65E-01
7,47E.02
2.98E-01

3.5E+02
1.9EWI
2.4E+o0

6.25E-08

4.42E-04

2.03E-01

7.88E-03
2,92E-02

1.29E+o0

1.04E+o0
2.07E-03

3.83E-03

5.81E-03
3.07E-04
2.72E-02

1.04E.01

3.95E-03
1.19E.05

3.78E-04

5.13E-02

2.95E-04
L04E-01

2.13E.02
3.82E-02
4,28E-03
1.16E.ol

2.1 IE44
4,27E-05

5.96E-03
6.9E-02

2,27E-02

8.07E-03
2.79E-02
2.32E-02

9.06E-04
2,08E-02

2.6E+O0
4.5E-01
1.6E-01

a.
b.

c.
d.
e.
f.

g.

,
Dose in rem; all other doses in person-rem,
MW = Mixed waste.

Cilm3 = Curie per cubic meter.
TRU = Tramurmic.
Bmt = Remotely-handled.
PUREX = Pl”toni”nr-uranium extraction..
For incident.free dose, the s“m of waste stmurrs 1 through 12 are used to calculate tbc corresvondin~ dose of low-level waste
in Chapter 4 transportation sections; 12 through 14 and [6 through 28 constitute tbe mixed w“mtedo~%ad 15a through 15e
constitutes the transumnic dose. For each waste type, assumes the same individual has maximum exposure to each waste
stream in a single year
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Table E.3-14. (continued). >0
qg

Alternative A Alternative B Alternative C Z$
Waste Ex~ected Minimum Maximum Exoected Minimum Maximum Exoected Minimum Maximum

:~
&

21. Organic liquids 8.89E-06 7.07E-06
x

1.41E-05 8.89E-06 7.07E-06 1.4lE-05 8.S9E-06 7.07E-06 1.41E-05 z

22, Ashcretef

23. Bulk Waste

24. Inorganic Sludge

25. Metal Debris

26, SandfRocklGravel

27. Paint Chips/Solids

28. Glass Debris

3.03E-06 1.23E-06 9.44E-06 3.03E-06 1.23E-06 9.44E-06 3.03E-06 1.23E-06 9.44E-06

9.66E-06 3.45E-06 1.34E-05 9.66E-06 3.45E-06 1.34E-O; 9.66E-06 3.45E-06 1.34E-05

2.OIE-05 1.06E-05 S.39E.05 2.0 IE-OS 1.06E-05 8.39E-05 2.01 E-05 1.06E-05 8.39E-05

2.63E-05 6.61E-06 1.3IE-04 2.63E-05 6.6 IE-06 1.31E-04 2.63E-05 6.61E-06 1.3IE-04

4.25E-05 2.92E-05 5. 17E-05 4.25E-05 2.92E-05 5.17E-05 4.25E-05 2.92E-05 5.17E-05

3.98E-06 2.20E-06 1.00E-05 3.98E-06 2.20E-06 1.00E-05 3.98E-06 2.20E-06 1.00E-05

Source: Washburn (1995).
a. MW = Mixed waste.
b. Ctim3 = Curie per cubic meter,
c. TRU=Transuranic.
d. Rmt=Remotely-bandied.
e. PUREX=PlutOnium-uranium extraction
f. See Table E.3-16.
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Table E.3-15. Radiological doses from a single accident during onsite transporf of low-level, mixed, and

transuranic waste under any alternative.

Uninvolved Involved Uninvolved
Waste workers workers workersa Probability

1. Tritiated equipment 7,15E+02 6.50E+oI 9.24E-03 5.62E-07

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13,

14.

I5a.

15b.

15C.

15d,

I5e.

16.

17,

18.

19,

19a.

20.

21,

22.

23.

24.

25.

26.

27.

28.

Spent deionizes

Low-level job-control

Offsite job-control

Low-activity equip.

Inter.-level job-control

Long-lived low-level waste

Tritiated job-control

Low-level waste soils

Suspect soils

Tritiated soils

MW inorganic debrisb

Mixed waste soil

MW comp, filters

0.01 Ci/m3 TRU wastec,d

1.5 Ci/m3 TRU waste

208 Ci/m3 TRU waste
Bulk eq. TRU waste

Bulk eq, Rmt. TRUe

MW aqueous liquids

MW organic debris

Organic sludge

Heterogeneous debris
Lead

PUMX solventsf

Organic liquids

Ashcreteg

Bulk waste

Inorganic sludge

Metal debris

Sand/rOcWgravel

Paint chips/soIids

Glass debris

Source: Washhum (1995).

5.76E-02

3.83E-02

6.40E-02

3.83E-02

6.18E-01

6.96E-01

2,03E-03

6.39E+oI

6.39E+o0

6.45E+oI

1.37E-02

1.44E+02

7.18E-03

2.22E+O0

3.33E+02

4.61E+o4

3.09E+05

3,09E+05

3.57E-03

2.96E+oI

2.32E+O0

5.92E+oI

3.71E-01

2.50E-01

3.57E-03

6.32E-01

6.95E+oI

5.90E+o0

8.90E+oI

9.25E+o0

1.39E+02

3.28E-03

3.80E-03

6.34E-03

3.80E-03

1.08E-02

8.44E-03

2.59E-04

6.35E+o0

6.35E-01

6.80E+O0

1.36E-03

L43E+oI

7.14E-04

1.95E-01

2.92E+oI

4.05E+03

2,72E+04

2.72E+04

3.54E-04

2.84E+o0

2.22E-01

5.68E+o0

3,56E-02

2.19E-02

3.54E-04

6.05E-02

6.67E+o0

5.68E-01

8.56E+o0

8.89E-01

1.33E+oI

4.69E-07

5.42E-07

9.04E-07

5.42E-07

1.54E-06

L21E-06

3.69E-08

9.06E-04

9.06E-05

9.70E-04

1.94E-07

2.04E-03

1,02E-07

2.78E-05

4,17E.03

5.78E-01

3.88E+O0

3.88E+O0

5.05E-08

4.05E-04

3.17E-05

8.IoE-04

5.08E-06

3.13E-06

5.05E-08

8.64E-06

9.51E-04

8.10E-05

1,22E-03

1.27E-04

1.90E-03

6.56E-08

2.87E.04

5.92E-06

1.04E-05

5.28E-05

1.97E-04

1.82E-06

1.85E-06

2.77E-05

1.44E-06

1.19E-05

7.07E-05

2.66E-05

1.76E-05

1.24E-05

1,28E-05

2.6E-06

4,79E-08

3.46E-05

1.51E-06

2,93E-04

8.03E-05

1,49E-04

3.71E-07

8,89E-06

3,03E-06

9.66E-06

2,01E-05

2.63E-05

4.2SE-05

3.98E-06

Dose in rem; all other doses in person-rem
MW = Mixed waste.

Cilm3 = Curie per cubic meter.
TRU = Transuranic.
Rmt = Remotely-handled.
PUREX = Plutonium-uranium extraction.

The dose from an accident involving ashcrete varies among alternatives. See Table E.3- 16.

TC
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Table E.3-16. Probability of and radiological dose from a single accident during onsite transport of low-

Ievel and mixed waste ashcrete from the Consolidated Incineration Facility under each altemative,a

Onsite Offsite
Waste forecast population population Offsite MEIb Probability

Alternative A

Low-level waste 4.3E-02 4,2E-03 6.OE-07 6. lE-05

Mixed waste 4,3E-02 4.2E-03 6.OE-07 1,4E-04

Low-level waste 7.9E-02 7.5E-03 1.1E-06 1,7E-05

Mixed waste 7.9E-02 7.5E-03 1.1E-06 3.9E-05

~

Low-level waste 2.2E-02 2.1E-03 3.OE-07 3.OE-04

Mixed waste 2.2E-02 2. IE-03 3.OE-07 6.9E-04

Alternative B

ExDectcd

Low-level waste 3.5E-01 3 .4E-02 4.9E-06 2.8E-05

Mixed waste 3.5E-01 3.4E-02 4.9E-06 7.5E-06

Minimum

Low-1evel waste 1.3E-01 1.3E-02 1.8E-06 3.8E-05

Mixed waste I,3E-01 1.3E-02 I .8E-06 4.1 E-05

Maximum

Low-level waste 2.9E-O 1 2.8E-02 4. OE-06 4.2E-05

Mixed waste 2,9E-01 2.8E-02 4.OE-06 1.6E-05

Alternative C

~

Low-level waste 6.OE-OI 5.6E-02 8.OE-06 9.1E-06

Mixed waste 6.OE-O1 5.6E-02 8.OE-06 1.9E-06

~

Low-level waste 5,2E-01 4.9E-02 7.OE-06 6.9E-06

Mixed waste 5,2E-01 4.9E-02 7.OE-06 1.2E-06

~

Low-level waste 6.4E-01 6.OE-02 8.6E-06 1.2E-05

Mixed waste 6,4E-01 6.OE-02 8.6E-06 8. lE-06

Source: ~US (1995).
a. The Consolidated Incinemtion Facility would not operate under tbe no-action alternative, so no ashcrete would

be generated.
b, MEI=Maximally exposed individual,
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Table E.3-17. Wdiological doses from incident-free tmnspofiation andaccidents during offsite
transport of low-level (low-activity equipment), mixed waste (lead), and low-level waste volume
reduction.

Dose from a single
Annual dose fmm incident-free transportation potential accident

Remote Involved Remote Remote
Description ME1a workers population Population

Low-activity equipme”tb

Lead

Low-activity equipment

Lead

Low-activity equipment

Lead

Low-activity equipment

Lead

Low-level volume reduction

Low-activity equipment

Lead

Low-level volume reduction

Low-activity equipment

Lead

Low-level volume reduction

Low-activity equipment

Lead

Low-activity equipment

Lead

Low-activity equipment

Lead

Source: Washhum (1995).

NAc

3.2E-08

NA

1.4E-08

NA

8.2E-08

5.2E-05

3.2E-08

8.IE-05

2.7E-05

1.4E-08

6.6E-05

1.6E-04

8,2E-08

9.6E-05

3.3E-05

3.2E-08

1.8E-05

1.4E-08

8.6E-05

8.2E-08

Alternative A - Ex~ected Waste Foreca

NA NA

3.6E-01 7,5E-02

inimum Waste Fnrecast

NA NA

1.6E-O1 3.2E-02

NA NA

9.3E-01 1.9E-O1

—~g

1.7E+0 1 2,6E+o I

3.6E-01 7.5E-02

1.6E+01 6.4E+O0
— a~a

8.8E+O0 1.3E+0 I

1.6E-OI 3.2E-02

2.OE+O1 5.2E+o0

Altem ative B – ~ Waste Forecast

5,4E+01 8.2E+01

9.3E-01 1.9E-O1
8.oE+ol 7.5E+O0

ve C-E xDected Waste Forecas~

l.l E+o1 1.6E+ol
3.6E.01 7.5E-02

6.OE+OO 9.2E+O0

1.6E-01 3.2E-02

~fl

2.8E+01 4.3E+01

9.3E-01 1.9E-01

NA

4.7E-03

NA

4.7E-03

NA

4.7E-03

4,8E-04

4.7E.03

3.7E+02

4.8E-04

4,7E-03

3.7E+02

4,8E-04

4.7E-03

3,7E+02

4.8E-04

4.7E-03

4.8E-04

4.7E-03

4.8E-04

4.7E-03

a. Remote maximally exposed individual alon8wanspotiation route. Dose isrem; allothers inperso”.rem
h. Nolow-activi~ equipment would reshipped offsite under alternative A.

TC
TE

I TE

c. NA=not applicable.
I
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Table E.3-18. Waste volumes (in cubic meters) shipped in each alternative.

No-Action Alternative A Alternative B Alternative C *U.. . .

Wdste Expected Minimum Maximum Expected Minimum Maximum Expected Minimum Maximum

1. Tritialed equipment 1.18E+03 1.18E+03 4.61E+02 1.62E+03 L18E+03 4.61E+02 1,62E+03 1.18E+03 4.6 IE+02

2. Spent deionizes

1.62E+03

3. Low-level job-control

4. Offsite Job job-control

5. Low-activity equip.

6. Inter.-level job-control

7. Long-lived

8. Tritiated job-control

9. Low-level waste soils

10. Suspect soils

Il. Tritiated soils

12. MW inorganic debrisa

13. Mixed waste soil

14. MW comp. filters

15a. O.OI ci/m3 TRU wasteb,c

15b. 1.5 ci/m3 TRU wwte

15c. 208 ci/m3 TRU waste

15d. Bulk eq. TRU w~te

) 5e. Bulk eq. rmt. TRUd

16. MW aqueous liquids

17. MW organic debris

18. Organic sl”dgc

19. Heterogeneous debris

19a. Lead

20. PUREX solventse

21. Organic liquids

22. Ashcretef

3.00E+OI

3.66E+05

1.26E+04

L33E+04

2.27E+04

3.30E+03

3.86E+03

1.9gE+04

2.97E+04

I,53E+03

1.52E+04

7.56E+04

2.85E+03

4.40E+03

3. IIE+03

3,20E+03

1.17E+04

2.09E+02

3.27E+04

2.42E+02

3.67E+03

2.57E+04

5.96E+03

3.45E+02

8.45E+03

0.00E+OO

3.00E+OI

3.66E+05

1.26E+04

6.95E+04

2.27E+04

3.30E+03

3.86E+03

L98E+04

2.97E+04

L53E+03

1.52E+04

7.56E+04

2.85E+03

4.40E+03

3.1 IE+03

3.20E+03

L17E+04

2.09E+02

3.27E+04

2.42E+02

3.67E+03

2.57E+04

2.98E+03

3.45E+02

8.45E+03

1.63E+05

3.00E+OI

3.09E+05

1.26E+04

3.40E+04

1.25E+04

1,00E+03

L56E+03

8.07E+03

1.21E+04

5.75E+02

6.24E+03

L90E+04

1.26E+03

3. 16E+03

2.16E+03

2.23E+03

8. 14E+03

1.46E+02

8.81E+03

2.42E+02

1.34E+03

1.06E+04

1,28E+03

3.45E+02

6.72E+03

4.49EH4

3.00E+OI

4. 14E+05

2.52E+04

2.35E+05

2.81E+04

4.64E+03

1.34E+05

3. 12E+05

4.68E+05

2.49E+03

2.35E+04

3.77E+05

3.86E+03

2.53E+05

5.13E+04

5.28E+04

1.93E+05

3.45E+03

5.09E+04

2.78E+04

5. II E+03

1.27E+05

7,68E+03

3.45E+02

1.34E+04

7,96E+05

3.00E+OI

3.66E+05

1.26E+04

5,08E+04

2.27E+04

3.30E+03

3.86E+03

1.98E+04

2.97E+04

1.53E+03

1.52E+04

7.56E+04

2.85E+03

4,40E+03

3. IIE+03

3.20E+03

1.17E+04

2.09E+02

3,27E+04

2.42E+02

3.67E+03

2.57E+04

2.98E+03

3.45E+02

8.45E+03

2.81E+04

3.00E+oI

3.09E+05

1.26E+04

2.61E+04

L25E+04

1.00E+03

1.56E+03

8,07E+03

1.21E+04

5.75E+02

6.24E+03

L90E+04

1.26E+03

3, 16E+03

2.16E+03

2.23E+03

8.14E+03

1.46E+02

8.81E+03

2,42E+02

1.34E+03

1.06E+04

1,28E+03

3.45E+02

6.72E+03

6,38E+04

3,00E+OI

4. 14E+05

2.52E+04

1.61E+05

.2.81E+04

4.64E+03

1.34E+05

3.12E+05

4.68E+05

2.49E+03

2.35E+04

3.77E+05

3.86E+03

2.53E+05

5.13E+04

5.28E+04

1.93E+05

3.45E+03

5.09E+04

2.78E+04

5.1 IE+03

1.27E+05

7.68E+03

3.45E+02

1.34E+04

4.62E+04

3.00E+o I

3.66E+05

1.26E+04

3.20E+04

2,27E+04

3.30E+03

3.86E+03

1.98E+04

2,97E+04

L53E+03

1.52E+04

7.56E+04

2.85E+03

4.40E+03

3,11E+03

3.20E+03

1.17E+04

2,09E+02

3.27E+04

2.42E+02

3.67E+03

2.57E+04

2.98E+03

3.45E+02

8.45E+03

8.79E+03

3.00E+OI

3.09E+05

1.26E+04

1.80E+04

1.25E+04

1.00E+03

L56E+03

8.07E+03

1.21E+04

5.75E+02

6.24E+03

1.90E+04

1.26E+03

3. I6E+03

2.16E+03

2,23E+03

8. 14E+03

1.46E+02

8.81E+03

2.42E+02

1.34E+03

1.06E+04

1.28E+03

3.45E+02

6.72E+03

6.55E+03

3.00E+OI

4.14E+05

2.52E+04

8,37E+04

2,81E+04

4.64E+03

1.34E+05

3.12E+05

4.68E+05

2.49E+03

2.35E+04

3.77E+05

3,86E+03

2.53E+05

5.13E+04

5.28E+04

1.93E+05

3.45E+03

5.09E+04

2.78E+04

5. IIE+03

1.27E+05

7.68E+03

3.45E+02

1.34E+04

1.65E+04



Table E.3-18. (continued)

No-Action Alternative A Alternative B Altcmative C

wa5te Expected Minimum Minimum Expected Minimum Maximum Expected Minimum Maximum

23. Bulk waste 1.04E+04 1.04E+04 4.20E+03 3.23E+04 t .04E+04 4.20E+03 3.23E+04 1.04E+04 4.20E+03 3,23E+04

Inorganic sludge

Metal debris

Sand/rock/gravel

Paint waste

Glass debris

Low-activity equipment

Leadg

Low Level Job Controlh

Low Activity Eq”iph

LLW from Deconh

Supercompactedh,i

Incineratels.’compactedh,i

Reduce/ Repkg (CIF) hi

ReduceRepkg (vauits)h,i

Metal / Supercompacth,i

Supercompacted Equip.h,i

Supercompacted Deconh.i

3.64E+03

1.29E+04

1.27E+04

2.13E+03

3.00E+03

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+oo

0.00E+OO

0.00E+OO

0,00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

3.64E+03

1.29E+04

1.27E+04

2.13E+03

3.00E+03

0.00E+OO

2.98E+03

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

1.30E+-3

6.77E+03

3. t9E+03

1.47E+03

t .65E+03

0.00E+oo

1.28E+03

0.00E+oo

0.00E+oo

0.00E+oo

0.00E+oo

0.00E+oo

0.00E+oo

0.00E+oo

0.00E+oo

0.00E+oo

0.00E+OO

5.05E+03

5.37E+04

6.32E+04

2.60E+03

7.56E+03

0.00E+OO

3.64E+03

1.29E+04

1.27E+04

2,13E+03

3.00E+03

1.68E+04

7.68E+03

0.00E+OO

2.98E+03

t .87E+05

0,00E+OO

0.00E+OO

0.00E+OO

t .44E+05

4.54E+05

1,02E+05

0.00E+OO

0.00E+OO

0.00E+OO

0,00E+OO

0.00E+OO

0.00E+OO

2. 19E+03

4.26E+04

1.64E+04

t .03E+04

1.44E+05

4.54E+05

1.30E+.3

6.77E+03

3. 19E+03

1,47E+03

1.65E+03

8.68E+03

1.28E+03

1.58E+05

9.85E+04

2.29E+05

7.57E+04

1.63E+03

3. 17E+04

1.39E+04

8.72E+03

9.85E+04

2.29E+05

5.05E+03

5.37E+04

6.32E+04

2.60E+03

7,56E+03

5.3 t E+04

7.68E+03

2. IOE+05

t.6t E+05

1.63E+06

1.01E+05

2. 19E+03

4.21E+04

1.84E+04

1.16E+04

t .61E+05

1,63E+06

1.64E+03

1.29E+04

t .27E+04

2. 13E+03

3.00E+03

1.05E+04

2.98E+03

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

1.30E+-3

6.77E+03

3. 19E+03

1.47E+03

1.65E+03

5.94E+03

1.28E+03

0.00E+oo

0.00E+oo

0.00E+oo

0.00E+oo

0.00E+oo

0.00E+oo

0.00E+oO

0.00E+oo

0.00E+oo

0.00E+oo

5,05E+03

5.37E+04

6.32E+04

2.60E+03

7.56E+03

2.76E+04

7.68E+03

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

0.00E+OO

TC

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

=ite totals Low-levelwaste 4.74E+05 5.30E+05 3.92E+05 1.63E+06 5.26E+05 4.03E+05 1.58E+06 5.02E+05 3.83E+05 1.48E+06
Mixedwaste 2.15E+05 3.40E+05 1.22E+05 1.59E+06 2.17E+05 L21E+05 8.14E+05 2.14E+05 7.50E+04 8.09E+05

Transuranicwrote 2.24E+04 2.24E+04 1.57E+04 5.50E+05 2.24E+04 1.57E+04 5.50E+05 2.24E+04 1.57E+04 5.50E+05
Offsitetotals Low-levelwaste 0.00E+OO 0.00E+OO 0.00E+OO 0.00E+OO t.S7E+06 9.54E+05 4.02E+06 1.0SE+04

Mixedwaste 0.00E+OO
5.94E+03 2.76E+04 I TC

2,98E+03 1.28E+03 7.68E+03 2.98E+03 1.28E+03 7.68E+03 2.98E+03 1.28E+03 7.68E+03

Source Washburn(1995),Sinkowski(1995),
a. MW = mixed waste.

I TE

b. Ci/m3 = Curies per cubic meter.
c. TRU = trans”ranic.
d. Rmt. = Remote-bandied.

PUREX = Plutonium-uranium solution.

u

e.
g

C Ashcrete values are tbe resutt of processing of low-level and mixed waste only. 25

g. Offsite shipments.
.- y

h. Low-1evel volume reduction offsite shipments.
~~

i. Low-1evel volume reduction return shipments to SRS.
:=
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Table E.4-1. Average number of workers assigned to onsite facilities.a

No-Action Alternative A Alternative B Alternative C
Facility Min. Exp. Max. Min. EXP. Max. Min. EXP. Max.

E-Area Vaults 7 ‘1 7 14 7 7 14 3 3 5
Containment building

RCRA-Pernritted Disposal Vaults

Long-Lived Waste Storage Building

MW Storage Buildings
Non-alpha vitrification facility

Shallow land disposal

TRU waste characterizationlcertitication
facilityc

TRU waste retrieval operations
TRU Waste Storage Pads

Alpha vitrification facility

Soil sort facility
Aqueous and Organic Waste Storage Tanks

Consolidated Incineration Facility

F/H-Area Eftluent Treatment Facility

H-Area Tank Farm

Replacement High-Level Waste Evaporator
Waste removal operations

M-Area Compaction Facility

M-Area Liquid Effluent Treatment Facility

M-Area Vendor Treatment Facility

SRTC MW Treks/Ion Exchanged

D-Area Ion Exchange Process

F-Area Tank Farm

253-H Compaction Facilitv

o

I

I

39

0

8
5

4

14

0

0

15
0

40

1,562

15

10
4

31

10
4

I

308

10

5

I

10

0

8

26

4

10

0

3

0

26

40

1,562

15
10

4

31

10
4

1

308
3

10

6
I

16

0

8

38

4
10

0

3
0

26

40
1,562

15
10

4

31

10
4

I
308

25

II
1

67

0

16
I22

4
96

0

3

0

26

40

1,562
15

10

4

31
10

4

I

308

10

5

1
9

0

8

20

4

10
40

3

0
26

40

1,562

15
10

4

31

10
4

I

308

10

5

I
14

13

8
20

4

10

40

3

0
26

40

1,562

15

10
4

31

10
4

1

308

19

II
I

65

25

16
107

4

97

119

3

0

26

40
1,562

15

10

4

31
10

4

1

308

10

5

I
10

51

8

20

4

II

40
3

0

10

40

1,562

15
10

4

31

10
4

1

308
3

10

5

1

13

63

8
20

4

II

40

3

0

10
40

1,562

15

10
4

31

10
4

I

308

13

11

1
65

79
16

107

4

99

119

3

0

10

40

1,562
15

10
4

31

10
4

1

308
3 3 3 3 3 3

Waste management workers (average yearly)
3

2,082 2,098 2,117 2,373 2,131 2,148 2,495 2,163 2,178 2,520

a, Source: Hess ( 1994e).
b. MW = mixed waste.
c. TRu = tratrsuranic.
d. SRTC = Savannah River Technology Center.

TC

TC I
TE



TE I

Table E.4-2. Onsite facility workers annual dose during the 30-year period of interest (in person-millirem).a >U
-o<..

250
16
16
16

250

16
220

220
220

250
220

16
350

1
21

149

21
1
I

250

8

2
26

0
12
16

624

0
128

1,100

880
3,080

0
0

240
0

40
32,804

2,235
210

4

31

2,500
32

2
8.ooO

2,375
86
16

160

0
128

5,720

880
2,200

0
697

0
9,135

40

32,804
2,235

210
4

31

2,500
32

2

8,000

Averageh
annual No-Action Alternative A Alternative B Alternative C

Facility worker dose dose Min. EXP. Max. Min. Exp. Max. Min. Exp. Max.
E-Arm Vaults 16 I 12 112 112 224 112 112 224 41 41 82
Containment building 2,375 6,333
RCRA-Permitted Disposal Vaults
Long-Lived Waste Storage Building

MW Stora8e Buildirtgsc
Non-alpha vitrification facility

Shallow Land Disposal
TRU waste chxacteri=tiodceni fication

facitityd
TRU waste retrieval operations
TRU Waste Storage Pads
Alpha vitrification facility
Soil sort facility
Aqueous and Organic Waste Storage Tanks

Consolidated Incineration Facilily
F/H-Area Effruent Treatment Facility
H-Area Tank Famr
Replacement High-Level Waste Evaporator
Waste removal operations
M-Area Compaction Facility
M-Area Liquid Emuent Treatment Facility

M-Area Vendor Treatment Facility

SRTC MW Tank#Ion Exchangee

D-Area Ion Exchange Process
F-Area Tank Farm
253-H Compaction Facility 1 3 3 3 3 3 3 3

Total annual dose, person-millirem 52,000 67,000 70,000 113,000 76,000 79,000 144,000 83,000 86,000 150,000

Average worker dosef, millirem per yew 25 32 33 47 36 37 58 38 40 60

a. source Hess (1994e).
b. Average annual dose for a facility worker.
c. MW = mixed waste.
d. TRU = transuranic.
c. SRTC = Savannah River Technology Center.
f Average annual worker dose from all facilities.

97
16

256

0
128

8,360

880
2,200

0
697

0
9,135

40

)2,804
2,235

210
4

31

2,500
32

L

8,000

I72

16
1,072

0
256

26,840

880
21,120

0
697

0
9>135

40
32,804

2,235
210

4
31

2,500
32

L

8,000

2,375
86
16

144

0
128

4,400

880
2,200
9,917

697
0

9,135
40

32,804
2,235

210
4

31

2,500
32

2

8,000

2,375
86
16

224

3167
128

4,400

880
2,200
9,917

697
0

9,135
40

32,804
2,235

210
4

31

2,500
32

2

8,000

4,750
172

16
1,040

6,333
256

23,540

88o
21,340
29,750

697
0

9,135
40

32,804
2,235

210
4

31

2,500
32

2
8,OOO

2,375

g6
16

160

12,667

128
4,400

880
2,420
9,917

697
0

3,465
40

32,8o4
2,235

210
4

31
2,500

32

2
8,000

3

2,375
86
16

208

15,833
128

4,400

880
2>420
9,917

697
0

3,465
40

32,804
2,235

210
4

31

2,500
32

2

8,000
3

3,167
172

16
1,040

19,792
256

23,540

880
21,780

29,750
697

0
3,465

40

32,804
2,235

210
4

31

2,500
32

2

8,000
3



Table E.4-3. Summary of facility-specific dosesa to the offsite maximally exposed individual from atmospheric releases (in millirem),

No-Action Alternative A Alternative B Alternative C

Onsitc facilities Minimum Expected Maximum Minimum Expected Mwimum Minimum Expected Maximum

Consolidated Incineration Facility (b) 0.09 0.212 0.568 0.255 0.318 0.689 0.0667 0.0916 0.215

Compaction facilities 1.55E-06 1.55E-06 1.55E-06 1.55E-06 5.18-08 5. I 8E-08 5. I8E-08 1.99E-07 2.40E-07 2.48E-07

Onsite vitriticatio” facilities (b) (b) (b) (b) 0.315 0.561 8.08 2.56 5.20 118

M-Area Vendor Treatment Facilityc 0.00371 0.00371 0.0037 I 0.00371 0.00371 0.00371 0.00371 0.00371 0,00371 0.0037 I

Soil sort facilities (b) 6.96E-07 2.58E-06 1.28E-05 8. 17E-07 2,87E-06 1.7SE-05 5.52E-07 2,03E-06 1.18E-05

Tramuranic waste (b) 0.0775 0.111 1.83 0.0775 0.111 1.83
characterizationlcerti fication facility

0.0775 O.lto 1.83

FM-Area Eftluent Treatment Facility (d) (d) (d) (d) (d) (d) (d) (d)

Containment building

(d) (d)

(d) 1.22E-06 2.41 E-06 8.26E-06 7.99E-07 1.59E-06 5.55E-06 3.24E-07 6.82E-07 2.5 IE-o6

30-year total 0.0037 0.171 0.327 2.41 0.651 0.994 10.6 2.71 5.40 120

~ Average annual dosee 1.24E-04 0.00571 0.0109 0.802 0.217 0.33 I
:

0.3s4 0.0902 0.18 4.02

9~$ ciliti

Supercompaction, sorting (b) 6.66E-06 1.52E-05 3.88E-05 3.83E-04 4.85E-04 6.86E.04 6.66E-06 1.52E-05 3.88E-05

Smelt, incinerate,metalmelt (b) (b) (b) (b) 0.0377 0.0514 0.0927 0.00607 0.0108 0.0284

30-yeM total 6.66E-06 1.52E-05 3.88E-05 0.0381 0.0519 0.0934 0.00608 0.0108 0.0284

Average annual dosee 2.22E-07 5.08E-07 1,29E-06 0,00127 0.00173 0.003 I I 2.03E-04 3.61E-04 9.47E-04

Source Chesney ( 1995).
a. Except where noted, tbe doses reponed are for the 30-year period of interest.
b. Facility not operated in this alternative.
c. Doses are calculated from the center of SRS d“e to unavailability of other population data.
d. Routine operations are not expected to provide atmospheric releases.
e. Offsite-muimaJly-exposed individual average annual dose is detenrrined by dividing the 30-year dose by 30. For onsite facilities the offsitc maximally exposed individual is

within 80 kilometers (50 miles) of SRS. For offsite facilities tbe offsite m=imatly exposed individual is considered to be within 80 kilometers (50 miles) of Oak Ridge,
Tennessee.

m
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Table E.4-4. Summary of facility-specific dosesa to offsite population from atmospheric releases (person-rem). so
~- o

No-Action Alternative A Alternative B Altemativc C Z$
Onsite facilities Minimum Expected Maximum Minimum Expected Maximum Minimum Expected Maximum := ~

(b) 5.31 12.6 33.9 15.1 18.8 36.2 3.95 5.42 12.6
.
zConsolidated Incineration

Facility

Compaction facilities

Onsite vitrification facilities

M-Area Vendor Treatment
Facifiryc

Soil sori facilities

Trarrsumic waste
characterization/
certification facili~

F13f-Area Effluent Treatment
Facility

Containment building

6.15E-05 6.15E-05

(b) (b)

0.00851 0.0085I

(b) 2.75E-05

(b) 2.92

(d) (d)

(b) 4.83E-05

6. 15E-05 6. ISE-OS 2.05E-06 2.05E-06 2.05E-06 7.86E-06 9.49E-06 9.82E.06

(b) (b) 12.5 24.4 330 141 293 6,790

0.00851 0.00851 0.0085 I 0.00851 0.0085 I 0.00851 0.00851 0.0085 I

1.02E-04 5.08E-04 3.23E-05 1.14E-04 6.93E-04 2.56E-05 9.38E-05 5.47E-04

4.19 69.1 2.92 4.19 69. I 2.92 4.19 69.1

(d) (d) (d) (d) (d) (d) (d) (d)

9.56E-05 3.27E-04 3.16E-05 6.31E-05 2,20E-04 1.28E-05 2.70E-05 9.93E-05

30-year total 0.0857 8.24 16.8 I03 30.5 47.4 436 148 302 6,880

Avem8e annual dosee 2.86E-04 0.275 0.560 3.43 1.02 1.58 14.5 4.92 Io.1 220

offs ite faciliti~

Supercompaction, s0rtin8 (b) 3.03E-06 6.93E-06 1.77E-05 1.74E-04 2.2 IE-04 3.13E-04 3.03E-06 6.93E-06 1.77E-05

Smelt, incinerate, metal melt (b) (b) (b) (b) 0.251 0.346 0.624 0.0409 0.0728 0.191

30-year total 3.03E-06 6.93E-06 1.77E-05 0.254 0.346 0,625 0.0409 0.0728 0.191

Average annual dos$ 1.oIE-07 2.31E-07 5.89E-07 0.00847 0.0115 0.0208 0.00136 0.00243 0.00637

Source Chesney (1995).
a. Except wberc noted, the doses repotied are for the 30-year period of interest.
b. Facility notoperated intbisaltcmativc.
c. Doses are calculated from the center of SRS due to unavailability OfOther POpulatiOndata.
d. Routine opemtions =enotexpected toprovide atmospbetic relc=es.
e. Average mnualdose isdetemined bydividing the3O-yexdoseby3O. Foronsite facilities theoffsite mmimally exposed individual iswithin 80kilometem (5Omiles)of

SRS. Foroffsite facilities theoffsite mmimally exposed individual isconsidered to bewithin 80kilometers (5Omiles) of O& R!dge, Tennessee.



Table E.4-5. Summary of facility-specific dosesa to the 640-meter (2,100 feet) uninvolved worker from atmospheric releases (in millirem).

No-Action AlternativeA AlternativeB AlternativeC

Onsitefacilities Minimum Expected Maximum Minimum Expected Maximum Minimum Expected Maximum

ConsolidatedIncinerationFacility (b) 1.77 4.25 11.5 S.07. 6,28 9.76 1.32 1.81 4.12

Compactionfacilities 6.oIE-05 6.OIE-05 6.OIE-OS 6.OIE-05 2.00E-06 2.00E-06 2.00E-06 7.67E-06 9.27E-06 9.59E-06

Onsite vitrification facilities (b) (b) (b) (b) 1.60 4.52 48.8 42.7 92 219

M-Area Vendor Treatment Facility (f 00856 0.00856 0.00856 0,00856 0.00856 0.00856 0.00856 0.00856 0.00856 0.00856

Soil sort facilities (b) 2.69E-05 9.95E-05 4.96E-04 3. t 6E-05 1.IIE-04 6.76E-04 6.76E-06 2.48E-05 1.45E-04

Transursnic waste characterization (b) 3.26 4.68 77.I 3.26 4.68 77.1 3,26 4.68
cetiitication facility

77.1

F13f-Area EMuent Treatment Facility (d) (d) (d) (d) (d) (d) (d) (d) (d) (d)

Containment building (b) 4.72E-05 9.33E-05 3.19E-04 3.09E-05 6.16E-05 2.14E-04 I,25E-05 2.WE-05 9.69E-05

Average annual dosee 2,85E-04 0.0109 0.156 2.57 0.169 0.209 2.57 1.42 3.07 73

m

5 Offsite facilities

Supercompaction, sorting (0 (0 (0 (0 (0 (0 (0 (0 (f) (0

Smelt, incinerate, metal melt (f) (fl (9 (0 (f) (t-l (f) (0 (f) (f)

TE

TC

Source Chesney (1995).
a. Except wberenoted, thedo%s repofled ~efora30-yem petiod of interest.
b. Facility notoperated inthisaltemative.
c. Italics indicate the faciliV thatwould produce the bighest dosetomy individual under eachaltemative/ forec~t. Thismaximum doscwas usedtocalculate theaverage

annual dose.
I TE

d. Routine operations arenotcxpecled toprovide atmoqheticrelemes.
e. Mwimally exposed individual doses aenotadded; average m..aldose isdetermined bydividing tbe30-yemdose fromthe highest impact faciliV (shown initalics)by3O. I TE
f. The640meter worker isareceptor unique to DOEmdis notevalualed bythe Nucle%Regulato~ Commission oragreement state licensees.



Table E.4-6. Summary of facility-specific dosesato the 100-meter(328 foot) uninvolved worker (inmillirem) from atmospheric releases, >U
qg

No-Action Alternative A Alternative B
,!,

Alternative C G%

Onsite facilities
:~

Minimum Expected Maximum Minimum Expected Minimum Minimum Expected Maximum :
Consolidated Incineration

Facility

Compaction facilities

Onsite vitrification facilities

M-Area Vendor Treatment
Facility

Soil sort facilities

Transuranic waste
characterization)
certification facility

F/3f-Area Effluent Treatment
Facility

Containment building

(b) 5.14 tz.z 32.8 14.6 18.1 32.4 3.80 5.23

0.00169

(b)

0.304

0.00169

(b)

0.304

0.00169

(b)

0.304

5.64E-05

12.2

0.304

5.64E-05

23.8

0.304

5.64E-05

323

(),304

2. 16E-04

136C

0.304

2.6 IE-04

283

0.304

2.70E-04

6,580

0.304

(b)

0,304

(b)

(b)

7.57E-04

I 12

0.0028

161

0.014

2,6S0

8.88E-04

112

0.00312

161

0.019

2,6S0

2.56E-05

Ill

9.40E-05

16t

5.47E-04

2,650

(d)

(b)

(d)

0.00899

(d)

0.00 I73

(d)

3.53E-04

(d)

7.42E-04

(d)

0.00133

(d)

0.00263

(d)

8.69E-04

(d)

0.00604

(d)

0.00273

0.0102 3.73 5.37 88.3 3.73 5.37 88.3 4.53 9.43 219Average annual dose.

Offsite facilities

Supercompaction, sorting

Smelt, incinerate, metal melt

(0 (0 (0 (f) (0 (0 (f) (0 (0 (0
(0 (0 (f3 (0 (t-l (f) (0 (0 (9 (0

So.rw Chesney(1995).
a. Except where noted, tbe doses reported are for a 30-year period of interest
b. Facility notoperated i”tbisaltemative.

TE ] c. lmlics"indicat> tbefaciliV thatwould produce the bigbest dosetoany individual under eacbaltemativdforecmt. Thismaximum dosewas usedtocalculate theavera8e
annual dose.

d. Routine o~rations =enotexpected toprovide atmospheric rele=es.
TE ] e. MWimally exposed individual doses me.otadded; average mnualdose isdetemined bydividing tbe30-yewdose ttomtiehighest impact faciliw (shown initalics)by3O.

f. TbelOOmeter worker isareceptor unique to DOEandis notevaluated bytbe Nuclear Regulato~Commission oragreement state licensees.



Table E.4-7. SummqoffaciIi~-specific dosesato theoffsite maximally exposed individual (inmillirem) from aqueous releases.

No-Action Alternative A Alternative B Alternative C

Onsite facilities Minimum Expected Maximum Minimum Expected Maximum Minimum Expected Maximum

Consolidated Incineration Facility (b) (c) (c) (c) (c) (c) (c) (c) (c) (c)

Compaction facilities (c) (c) (c) (c) (c) (c) (c) (c) (c) (c)

Onsite vitrification facilities (b) (b) (b) (b) (c) (c) (c) (c) (c) (c)

M-Area Vendor Treatment Facility (c) (c) (c) (c) (c) (c) (c) (c) (c) (c)

Soil sort facilities (b) (c) (c) (c) (c) (c) (c) (c) (c) (c)

Transumrric waste (b) (c) (c) (c) (c) (c) (c) (c) (c) (c)
characterizatiorrlcerti fication
facili~

F/H-Area EMuent Treatment 0.0208 0.0208 0.0208 0.0208 0.0208 0.0208 0.0208 0.0208
Facility

0.0208 0.0208

m Containment building (b) (c) (c) 2.07E-05
&

(c) (c) 1.41E-OS (c) (c) (c)

30-year total 0.0208 0.0208 0.0208 0.0208 0.0208 0.0208 0.0208 0.0208 0.0208

Average annual dose 6.93E-04 6.93E-04 6,93E-04 6.94E-04 6.93E-04 6.93E-04 6.94E-04 6.93E-04 6.93E-04

g~s

Supercompaction, sorting (b) (c) (c) (c) (c) (c) (c) (c) (c)

Smelt, incinerate, metal melt (b) (b) (b) (b) (c) (c) (c) (c) (c)

Source: Cbesney (1995).
a. Except wberenoted, thedoses repotied are fora30-year period of interest.
b. Facility rrotoperated inthisaltemative.
c. Routine o~rations arenotexpected toprovide liquid relezes.

0.0208

6.94E-04

(c)

(c)
I

TC
TE

TE
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Table E.4-8. SummaWoffacili~-specific dosesato theoffsite population (inperson-rem) from aqueous releases. Zu
qg

No-Action Alternative A Alternative B Alternative C Zd

Onsite facilities
:=

Minimum Expected Maximum Minimum Expected Maximum Minimum Expected Maximum &

Consolidated Incineration (b) (c) (c) (c) (c) (c) (c) (c) (c) (c) z
Facility

Compaction facilities (c) (c) (c) (c) (c) (c) (c) (c) (c) (c)

@site vitrification facilities (b) (b) (b) (b) (c) (c) (c) (c) (c) (c)

M-Area Vendor Treatment (c) (c) (c) (c) (c) (c) (c) (c) (c) (c)
Facility

Soil sori facilities (b) (c) (c) (c) (c) (c) (c) (c) (c) (c)

Transuranic waste (b) (c) (c) (c) (c) (c) (c) (c) (c) (c)
characterization/
certification facility

F/H-Area EMuent Treatment 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203 0.0203
Facility

Containment building (b) (c) (c) 1.82E-04 (c) (c) 1.24E-04 (c) (c) (c)

30-year total 0.203 0.203 0.203 0.204 0.203 0.203 0.204 0.203 0.203 0.203

Average annual dose 0.00678 0.00678 0.00678 0.00679 0.00678 0.00678 0.00679 0.00678 0.00678 0.00678

offs ite facilities

Supercompaction, sorting (b) (c) (c) (c) (c) (c) (c) (c) (c) (c)

Smelter, incinerator, metal (b) (c) (c) (c) (c) (c) (c) (c) (c) (c)
metal

Source: Chesney (1995).
a. Except where noted, thedoses reponed are forthe30-year period of interest.
b. Facility notoperated inthisaltemative.
c. Routine operations zenotexpected toprovide liquid releases.
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Table E.4.9. Compactor facility dose distribution by isotope for the no-action altemative.a

Atmospheric releases (percent of total dose)

640-meter 100-meter
uninvolved workerd uninvolved workerd

Radionuclides ME1b Population (2,100 feet) (328 feet)

Cobalt-60 7.08 6.13 11.21 8.56

Cesium-134

Cesium-137

Europium- 154

Tritium

Plutonium-238

PlutOnium-239

Ruthenium- 106

StrOntium-90

Uranium-234

Otherf

6.13

19.81

<1 .Oe

18.44

31.18

S1 .oe

1.13

8.36

3.99

3.88

3.94

28.86

<I .oe

18.31

29.68

<1 ,Oe

<1 .Oe

4.44

4,37

4.28

5.15

25.85

1.51

11.37

33.96

<l .oe

<1 .oe

I ,75

5.57

3.62

3.90

19.39

S1.OC

12.1 I

41.53

I .35

SI .oe

2.16

6.87

4.13

Millirem Person-rem Millirem Millirem

Total doseg,h 1,55E-06 6.15E-05 6.01 E-05 1.69E-03

Source: Blarrkenhom (1994); Hess (1994f, g); Simpkins (1994a); and Chesney (1995).
a.
b.
c,
d.
e.

f.

g.

Routine operations are not expected to produce aqueous releases.
MEI = maximally exposed individual,
For atmospheric releases, the dose to the population within 80 kilometers (50 miles) of SRS,
Dose to 640-meter and 100-meter uninvolved workers are based on an 80-hour work week,
The contribution from this radionuclide to the given receptor is less than or equal to 1.0 percent and is
accounted for in the “Other” category,
Refer to Table E.4-34 for a listing of the radionucl ides included in “Other,”
Dose refers to committed effective dose equivalent (see glossary).

I TE

I TE

I TE

I
TE

TE

h. Total doses are for the 30-year period of interest.
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TE I TatdeE.4-10. Consolidated Incineration Facili& dose distribution by isotope foraltemativeA.a

Atmospheric releases (percent of total dose)

640-meter I00-meter
TE I uninvolved worker uninvolved worker

TC

TC

Radionuclides MEIb POpulatiOnc (2,100 feet) (328 feet)

Cobalt-60 2.29 <1.od 3.33 3.38

Cesium-134 26.25 11.00 16.03 15.89

Cesium-137 66.44 81.97 78.79 77.00

Strontium-90 7.62 2.83 S1 ,od S1 .od

Othe@ 3.40 4.20 1.75 3.74

Total dosef,g Millirem Person-rem Millirem Millirem

Expected 0,21 12.60 4.25 12.20

Maximum 0.57 34.00 11,50 32,80

TC I Minimum 0,090 5.31 1.77 5.14

TE I Source: Blankenhom (1994); Hertel et al. (1994); Hess (1994g] Simpkins (1994a); and Chesney (1995),
a. Routine operations are not expected to produce aqueous releases.
b. MEI = maximally exposed individual.
c. For atmospheric releases, the dose is to the population within 80 kilometers (50 miles) of SRS.
d. The contribution from this radionuclide to the given receptor is less than or equal to 1.0 percent and is

accounted for in the “Other” total.

TE
I

e. Refer to Table E,4.34 for a listing of the radionuclides included in “Other.”
f. Dose refers to committed effective dose equivalent (see glossary).
g. Total doses are for the 30-year period of interest,

E-52


